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There are 
bilberries and 

bilberries. 

www.indena.com botanical@indena.com 

If you think all bilberry 
extracts are alike, 

there's something you 
should know. There are 

almost 450 species of 
bilberry. But the only 
extract with clinically 

proven efficacy, 
lndena's Mirtoselect®, 

has always been made 
from a single species: 
Vaccinium myrtillus L. 

To prove it, we can 
supply you with the 
unmistakable HPLC 

fingerprint of its 
anthocyanin pattern. 

It may be tempting to 
save money using 

cheap imitations - but 
it's a slip-up your 

customers would prefer 
you avoid. 

To know more, call lndena today. 
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Headquarters: lndena S.p.A.- Viale Ortles, 12-20139 Milan -Italy- tel. +39.02.574961 
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~ Subscription to our highly

acclaimed journal 
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www.herbalgram.org 

• HerbalGram archives 

• Complete German 
Commission E 
Monographs 

• Herbal Medicine: Expanded 
Commission E Monographs 

• Botanical Booklet Series 

• Herb Reference Guide 

• Common Herbs Described 

~ News and information from 
ABC's e-mai l newsletter NEW* 

~ Free 112 hour research session 
with our education department 

~ 40% discount on additional 
research from our education 
department 

~ 10% discount on publications 
from our Herbal Education 
Catalog 

~ Membership card 

Academic- $100 

All Individual membership 
benefits, plus: 

-. Onliue access to: 

• HerbClip TM Online, 2300 
critical reviews 

• HerbMedPro TM evidence
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the Alternative Medicine 
Foundation 

~ Garlic chap ter reprint from 
The ABC Clinical Guide to 
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Professional - $150 
All Academic membership 
benefits , plus: 

~50% discount on first order 
of single copies of ABC 
publications from our Herbal 
Education Catalog 

~ Black Cohosh Educational 
Module including free CE and 
CME credit NEW* 

~ Popular Herbs in the U.S. 
Market Therapeutic 
Monographs, a sixty-eight page 
book on 26 herbs NEW* 

~ Membership certificate 

Organization - $250 
For nonprofit organizations and 
libraries. 
All Professional membership 
benefits, plus: 

~ 2 subscriptions to our highly
acclaimed journal HerbalGram 

~Access for up to 3 user logins 
from your facility to the 
members-only sections on our 
website, www.herbalgram.org 

Corporate and Sponsor 
Membership 
Small to large organizations can 
receive additional benefits, includ
ing the bi-weekly HerbClip mailing 
service, and also extend their 
support to ABC's mission through 
Corporate or Sponsor level 
membership. To learn more, please 
contact Wayne Silverman, PhD, at 
wsi lverman@herbalgram.org, or 
800-373-7105 x120 . 
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dear reader 
0 ctober marks the tenth anniversary of the 

Dietary Supplement Health and Education Act 
of 1994 (OSHEA). This controversial law has 
been vilified by irs critics in conventional medi
cine, in the media, and in Congress for some of 

irs alleged weaknesses. 

Qualiry is an issue that has received much media expo
sure. In OSHEA, Congress authorized FDA to 
issue good manufacturing practices (GM Ps) 
that are more stringent than those already exist
ing for dietary supplements, i.e. , those GMPs 
that all food manufacturers must meet. After 
years of industry groups attempting to work 
with FDA to produce new GMPs that are 
modeled on food GMPs (as stipulated in 
OSHEA), FDA will reportedly issue its final 
GMPs for dietary supplements some rime 
before the end of this year. (See HerbalGram 
articles on the proposed GMPs in issues 58 and 
59.) This issue contains articles dealing with 
numerous GMP-relared topics: botanical voucher speci
mens for ensuring proper herb identity, high quality refer
ence standards (pure compounds) for use in chemical 
analyses, the National Institutes for Standards and Tech
nology's program for certifying analytical reference materi
als, and in vitro bioassays for assessing activity and 
bioavailabiliry of herbal preparations. 

One of the provisions of OSHEA about which most 
journalists and healrhcare professionals with whom I speak 
appear to be totally ignorant is rhe provision on "new 
dietary ingredients" (NDis). OSHEA requires that any 
ingredient not sold in the U.S . before October 14, 1994, 
be classified as an NDI. This contrasts with a dietary 
ingredient previously sold in U.S. commerce, the relative 
safety of which is presumed, unless there is evidence to the 
contrary. For NDis a seller must submit safety data to 
FDA at least 75 days prior to the introduction of the 
ingredient. The FDA has authority to accept the data, 

board of trustees 
Michael j. Balick, Ph.D., Vice President and Chair, Research 
and Training D irector and Philecology 
Curator, Institute of Economic Botany. The New York 
Botanical Garden, Bronx, New York 

which allows the ingredient to enter the marker, request 
more data from the seller, or reject the submission . FDA 
can reject the submission if it concludes that ei ther the 
data show the ingredient is unsafe or, as often appears to 
be the case, there are insufficient data in the submission. 

C hris and Patrick Noonan's article discusses the need for 
manufacturers to make NDI submissions and the level of 

evidence required to lawfu lly determine the 
safery of an NDI. Of 11 3 DI submissions for 
botanical ingredients since passage of OSHEA 
through June 2003, 70 percent of them were 
rejected by FDA. This should give some critics 
of OSHEA some pause before they dismiss the 
Act for not having safery protections. Bur the 
reasons for the relat ively high rejection rate may 
be less transparent. FDA has not published a 
guidance document on NDis that shows the 
level of information needed to meet the 
Agency's criteria for acceptance. This lack of 
clari ty is at the root of the reason for many of 

the rejections. The authors suggest that some of the 
rejected NDis might have been accepted if the submitter 
had more gu idance on how much additional safety docu
mentation should have been included. 

T he flipside of the NDI issue is the assessment of the 
safery of those dietary supplement ingredients that are 
currently on the marker. With some highly exaggerated 
concerns about herb safety since the ban on ephedra, 
there's growing traction in all quarters on creating a 
mandatory reporting system for serious Adverse Event 
Reports (AERs), with some probable legislation coming 
from Congress this year. 

The AER debate has taken center stage since ephedra 
went down. Senators Dick Durbin (D-IL), a vocal dietary 
supplements critic, and Orrin Hatch (R-UT), a co-au thor 
of OSHEA and a strong supporter of the dietary supple
ments industry, have agreed to cooperate on legislation 
this year that includes a provision for a mandatory report-

Continues on page 11 
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A VEDA 
the art and science of pure flower and plant essences 

change is in style. 
Hair styling has long been dominated 
by petrochemical-based products
high performing, but harmful to 

the planet. At Aveda, we believe there 

is no profit at the expense of our 

future. Which is why we continue to 
introduce styling innovations for the 

sake of the Earth: 
• breakthrough holding agents

created from pine, sugar and 

certified organic flax seed 

• aromas derived from certified 

organic oils 
• among the industry's lowest VOC* 

levels for hair spray 

• up to 100% post-consumer recyc led 

content packaging throughout our 
product lines 

It's a start - and an evolution, toward 
more respons ible ways of doing 

business. Change your styling for the 

better-find Aveda toll-free at 

866.823.1412 or aveda.com. 

*Volatile organic compounds, which contribute to smog. 

On the cover: fragrant Watertlly Nympbaeo odotata, frcM'I 
Jacob Bigelow's American Medical Botany, Vol. Ill. PJati LV. 

Courtesy of Octavo Editions. 

Mark Blumenthal 
Editor I Publisher 
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an ad that makes a health claim or 51TIJaur.,..runcnnn 
that claim by ABC. Further. ABC has not revieo.ved any mat11Uiactun!lal'll.ood Hilkhtn;~l,;o,..tit-.., 

0 ~is' printed on fecyeled paper at Branch-Smith Printing. Ft. Worth, Te<as 

® 



ci_ 

0 
u 

"' ~ 
> 
<( 

<9 

A VEDA 
the art and science of pure flower and plant essences 

no profit at the expense of our future. 

Aveda strives always for balance between doing business and doing good . Sometimes that balance is easy to 
achieve. Other times we struggle with it. As with our new hair spray, Air Control :" The reality is that more 

than 33 million people in the U.S. alone use an aerosol hair spray. We could have left that as someone 

else's business. But not only do we need to stay competitive, we also felt that we could set a new, more 

responsible standard, with an aerosol that has a net-zero impact on the Earth's climate. 

We've made Air Control wi th a low 35% VOC* formula, using pine resin for hold; and Aveda is funding the 

construction of wind turbines that generate clean, renewable energy-preventing more C02 emissions than 

are caused by producing and usi ng Air ControL It's a step forward-one that we hope will inspire others. 

Raise awareness in styling-find Aveda toll-free at 866.823.1412 or aveda.com. 

*Volatile organic compounds, which contribute to smog. 







abc news 
Presentation on Plant Constituents 
by Gayle Engels 

Local herbalists and other herb enthusi
asts gathered in the American Botanical 

Council's education annex on June 2, 2004, 
for a presentation by Lisa Ganora, herbalist 
and botanist, on "Plant Constituents: 
Supportive Science for Traditional Herbal 
Medicine." Ganora's presentation covered 
the most important chemical constituents 
in the most commonly 
used botanicals in the 
United States, and it 
included beautiful 
graphic representations 
of both the 
constituents · and the 
plants themselves. Her 
ability to explain what 
might be considered by 
some to be difficult or 

Ganora 

dry concepts, coupled with her colorful self
produced graphics, made for a very appeal
ing, well-received presentation. Some atten
dees expressed their gratitude for a presen
tation that made real for them, on a visual 
level, concepts that they had not clearly 
understood previously. 

In addition to studying the scientific basis 
of herbs, Ganora presented an organoleptic 
approach to learning about herbs; smelling, 
touching and tasting, when appropriate, 
providing an added dimension to one's 
understanding of the plants. Graphic repre
sentations of how to recognize antioxidant 
chemicals in the plants were also presented. 

Berberine 
Image © 2004 Lisa Ganora 

For example, 
red pigment 
indicates the 
presence of 
lycopenes as 
in tomatoes 
and water
melon, and 
blue indi
cates antho
cyanins as in 
blueberries . 

In addition to covering the major categories 
of chemical constituents (e.g. , lipids, amino 
acids and derivatives, phenolic compounds, 
terpenoids, steroids, alkaloids, and inulins), 
Ganora addressed topics like synergy, the 
idea that a phytochemical isolated from the 
plant may not act as the whole plant would. 
She also talked about the dynamics of living 
plants and how they are affected by emer-
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gent behavior, adaptation to 
the environment, genetic 
influence, and the thousands 
of chemicals they contain. 

Ganora, who is a profes
sional member of ABC, grad
uated Summa cum laude with 
Distinction as a University 
Scholar and with Distinction Allicin 
in Biology from the Univer- Image © 2004 Lisa Ganora 

perspective and beautiful 
presentation on herbs 
while traveling from the 
Southwest School of 
Botanical Medicine in 
Bisbee, AZ, to the "Medi
cines from the Earth" 
conference in Black Moun
tain, NC. To view exam
ples from Ganora's Power
Point presentation or to sity of North Carolina in 

Asheville and has received a number of 
awards in the field of biology and organic 
chemistry. ABC is very grateful to her for 
stopping in Austin to share her interesting 

purchase her programs, v1s1t 
http ://www. herbalchem . 
net/PowerPoints.htm. A 

ABC Employee Profile: Tara Hall 

A bout 11 years ago I learned that when someone offers you something you don't 
think you need, it's probably a good idea to consider it anyway. You never know 

what new opportunities and possibilities can come from keeping all your options 
open! I was at a lecture by spiritual teacher Ram Dass when I was approached by a 
man I had met previously, who told me that he knew a great person to work for ABC 
as an excellent executive assistant. I told him that I had just hired a new assistant only 
a few weeks earlier, yet he persisted in extolling this woman's virtues as a brilliant, top
drawer worker. 

Keeping options open, I invited him to have her come out to 
our office for a visit, just to get acquainted. I was immediately 
impressed with her intelligence and clarity. Knowing that we 
were not able to hire any new staff, she nevertheless started 
coming to the ABC offices several days a week to volunteer and 
help us in any way possible. Smart move-for both of us! 
Shortly after Tara Hall began as an ABC volunteer in the 
summer of 1993, we obtained funding for both the translation 
and publication of the German Commission E Monographs and 
h f Hall t e initiation o our Ginseng Evaluation Program. Tara became 

the manager for both of these strategic ABC projects. 
In the past 11 years, Tara has excelled as ABC's Special Project's Coordinator, as 

well as taking on a host of other important ABC functions. She coordinates planning 
for meetings of the Board of Trustees, including preparation of the quarterly and 
annual reports to the Board; conducts analysis of multiple ABC projects (determin
ing plausible timelines and quantifYing necessary resources) to ensure their parallel 
development and timely completion; manages production of rhe new HerbalEGram 
electronic newsletter for ABC members; coordinates communications with ABC's 
consultants on IT and Web site issues and conducts her own trouble-shooting 
(including tutoring employees on software upgrades) ; gathers all statistics on usage of 
ABC's Web site; coordinates many aspects of ABC marketing efforts; establishes 
internal systems for information management (e.g., designing an in-house literature 
database for ABC employees); supervises ABC's commission salesperson (for Herbal
Gram and other revenue generating sales projects); and serves as the team leader for 
the receptionist/ administrative assistant. 

She is obviously an important and integral part of the organization and we have 
been blessed to have her as a dynamic part of the ABC team!~ 

- Mark Blumenthal 

2004 www.herbalgram.org 



D EAR READER 
Continued ftom page 5 

ing system by manufacturers for serious 
AERs associated with the use of dietary 
supplements. Of course, the devil will be in 
the details. 

In 2003, the American Herbal Products 
Association (AHPA) proposed mandatory 
reporting for serious AERs. Other dietary 
supplements industry trade groups have 
also supported such initiatives, at least in 
principle. In February, ABC cosponsored a 
conference for industry on AERs with the 
Utah Natural Product Alliance (UNPA). In 
June, ABC and some trade groups (AHPA, 
CHPA, and CRN) supported another AER 
conference sponsored by UNPA and the 
new Center for Dietary Supplement Safery 
at the University of Minnesota. The June 
conference indicated that everyone was will
ing to work our the language for an effective 
AER system for dietary supplements. 

The existing AER system at the FDA is 
inadequate to assess the safery of an ingre
dient, and national poisoning databases, 
such as the Toxic Exposure Surveillance 

abc news 

System (TESS) of the American Associa
tion of Poison Control Centers (AAPCC), 
are not designed to help establish a safety 
track record for products such as dietary 
supplements. Neither the current FDA nor 
the AAPCC systems should be used to 

provide the basis for regulatory policy. At 
best, they can help identify events that 
signal a potential problem or issue, e.g., 
identifying sentinel events. (See the article 
Rick Kingston and I wrote in Herba!Gram 
60 on the inadequacies of the AAPCC/ 
TESS database.) 

An industry-supported reporting system 
for serious AERs should be prospective, i.e., 
designed in a way that adequately and prop
erly records relevant information so it can 
be used retrospectively in a meaningful way. 
This can be accomplished by using a 
competent third-parry system embraced by 
a wide segment of the dietary supplements 
industry that is designed to receive, evalu
ate, and report the AER experiences in 
proper context. With the probability of a 
congressional mandate coming soon, a 
properly designed system for AERs should 
be supported by all parts of the herb and 

University ofTexas Community Nutrition class tours 

ABC gardens. Photo ©2004 Wayne Silverman. 

dietary supplements industry. Prediction: 
Once such a system is established, it will 
show what many of us in the herb commu
nity have known for a long time- the vast 
majority of herbal dietary supplements are 
relatively safe, especially when compared to 
many over-the-counter and prescription 
drugs .... 

New England Journal of Traditional Chinese Medicine ¥JT 
We invite you to join us in our quarterly 

examination of the world of Chinese 
medicine. Each issue includes articles about 

acupuncture, herbal medicine, modem re
search and classical texts in translation. 

Rates are $30 U.S. for one year in the US, $35 U.S. 
for Canadian orders, and $50 U.S. for other foreign 

addresses. 

www.herbalgram.org 

NEJTCM 
P.O. Box 540316 

Waltham, MA 02454-0316 USA 
Email: NEJTCM@aol.com 

or call: 

781-894-2374 

2004 
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research & world news 
University of Exeter Celebrates 1 0 Years of Reviewing the Science on 
Complementary and Alternative Medicine 

By Jon Lucksinger and Katherine Purcell 

In the past 10 years, the University of Exeter in the United King
dom has become one of the leading centers in the world for 

conducting and evaluating research on herbal medicine and other 
forms of complementary and alternative medicine (CAM). 1 The 
driving figure behind this reputation is Professor Edzard Ernst, 
MD, PhD, FRCP, who holds the Laing Chair of Complementary 

would like to see, resulting in a backlash from a CAM community 
that thought, in 1993, that it had a new and powerful ally in the 
academic world. 

Stalwart in his decision to legitimize the practice of complemen
tary medicine (or at least those practices that prove effective accord
ing to his strict scientific criteria), Prof. Ernst and his team have 
continued to study and publish at their normal, prolific rate-an 
output that would be considered beyond the possibility of most 

Medicine and is the Director of 
Complementary Medicine at the 
Peninsula Medical School at the 
Universities of Exeter & Plymouth 
in Exeter, England. Professor Ernst 
has authored or co-authored with 
his colleagues more than 800 
published articles, 2 mostly in peer
reviewed journals, and over 60 
systematic reviews and meta
analyses3 (see Table 1). Under 
Ernst's dynamic leadership, he and 
his colleagues have achieved much 
more than anyone, including Prof. 
Ernst, originally believed possible. 

Prof. Ernst is the United King
dom's first and only professor of 

Professor Edzard Ernst (center) and the staff of the Department of Comple

mentary Medicine at Peninsula Medical School. ©2004 Edzard Ernst 

academics. But yielding to neither 
side has caused an unfortunate 
funding problem for the Depart
ment. Conventional medicine is in 
no hurry to give a leg up to what it 
may see as a growing competitor, 
and CAM organizations have been 
upset by the Department's willing
ness to denounce any treatment it 
finds ineffective or unsafe (less 
than 10 percent of research funds 
come from the complementary 
medicine community2). A recent 
grant of £500,000 ( ~ US 
$900,000) from the Sir Maurice 
Laing Foundation is enough to 
keep the Department running for 

complementary medicine. Established in 1993 through an endow
ment from the Sir Maurice Laing Foundation, the Department of 
Complementary Medicine at Peninsula Medical School has taken 
the major components of CAM in the UK-acupuncture, herbal 
medicine, homeopathy, and manipulative therapies (osteopathy 
and chiropractic)-and subjected them to rigorous scientific stud
ies to help determine the efficacy and safety of each type of practice. 
Ernst and his colleagues have amassed a significant body of work 
during their time studying these different treatments, and their 
results have changed the way many people, including healthcare 
professionals, look at these CAM modalities. 

Dr. Ernst's approach to dealing with complementary treatments 
is a dramatic change from the traditional practice of basing usage 
on anecdotal and/or empirical evidence. By subjecting CAM prac
tices to conventional scientific methods of determining safety and 
efficacy-surveys, clinical trials, critical reviews, and meta-analy
ses-Ernst and his staff have rewritten the book on many tradi
tional remedies, drawing both praise and anger from the conven
tional and traditional medicine communities alike. 

Dr. Ernst believes that the only way to bring CAM up to the 
cultural and professional equivalent of modern medicine is to 
subject it to equivalent examinations and requirements (see Ernst's 
guest editorial on pages 62-63 in this issue of Herba/Gram). These 
trials, reviews, and meta-analyses, depending on their outcomes, 
have helped to convince some more conventional practitioners to 
adopt and prescribe CAM treatments, but this body of work has 
also had the initially unforeseen result of upsetting some traditional 
practitioners. The Department's relatively unbiased and objective 
approach to its subject matter has resulted in many more negative 
conclusions for certain treatments than those who practice them 
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roughly three more years, but without such continued support, 
Prof. Ernst and his team's future work is unclear. 

"Herbal advocates and practitioners owe a profound debt of grati
tude to Professor Ernst and his colleagues," said Mark Blumenthal, 
founder and executive director of the American Botanical Council and 
editor of Herba!Gram. "Many of the critical reviews and meta-analy
ses produced by Ernst and his colleagues have provided significant 
support for the interests of those who would like to see more incor
poration of well-researched phytomedicines into modern clinical prac
tice. Their work also validates rational self-selection by consumers for 
the safe and effective use of a number of herbal products," he said. 
"For example, their meta-analysis of horse chestnut seed extract! docu
mented 13 controlled clinical trials that support its safe and effective 
use for the treatment of chronic venous insufficiency. This meta-analy
sis, and others produced by Ernst's center, helped to open the eyes of 
many conventional MDs regarding the level of science supporting the 
rational use of herbs and phytomedicines." 

Table 1 contains summaries of critical reviews and meta-analyses 
on 14 popular herbs and phytomedicines produced by Ernst and 
his colleagues at Exeter. _At 
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research & world news 

Table I. Selected Systematic Reviews and Meta-Analyses on Popular Herbs and Phytomedicinal Preparations. 
(Conducted by the Department of Complementary Medicine at the Peninsula Medical School, University of Exeter). 

Aloe vera gel Systematic Review Diabetes, hyper-cholesterolemia 10 843 a. Promising results exist for diabetes Vogler & 
(Aloe barbadensis) (oral}, radiation injury, herpes Clinical and hypercholesterolemia. Emst,l999s 

simplex, psoriasis, wound healing trials b. None of the above indications are 
(topical) backed up by sufficient evidence. 

c. "Clinical effectiveness of oral or 
topical aloe vera is not sufficiently 
defined at present." 

Feverfew leaf Systematic Review Migraine prevention 5 R.PC. 216 a. Discrepancy of results could be due Vogler et al., 
(Tanocetum DB to the fact that parthenolide may not be 1998' 
porthenium) Clinical the active principle; one subsequent 

trials randomized clinical trial was positive. 
b. 3 trials were positive; 2 were negative. 
c. "Clinical effectiveness .. . has not been 
established beyond reasonable doubt." 

Garlic bulb Meta-analysis Hyper-cholesterolemia 13 DB, 806 a. For methodologically best randomized Stevinson, et 
(Allium sativum) PC,R clinical trials the effect size was only al., 20017 

Clinical -9.4 mg/dl and not statistically 
Trials significant. 

b. Weighted mean difference was -15.7 
mg/dl (95% Cl = -25.6 to - 5.7). 
c. "Garlic is superior to placebo ... but 
the effect is modest and of debatable 
clinical relevance." 

Ginger root and Systematic Review Nausea/vomiting (due to 6 R 439 a. Methodologically best study was Ernst & Pittler, 
rhizome seasickness, morning sickness, Clinical negative. 2()()()8 
(Zingiber officina/e) chemotherapy, post-operative} Trials b. Ginger seems significantly more 

effective than placebo and as effective as 
synthetic drugs in alleviating nausea and 
vomiting of various causes. 
c. "These studies collectively favour 
ginger over placebo." 

Ginkgo leaf Meta-analysis Intermittent claudication 8 DB, 415 a. Clinical relevance of effect is Pittler & 
standardized extract (peripheral arterial occlusive PC,R debatable but equivalent to that of Ernst, 2000' 
(Ginkgo biloba) disease) Clinical pentoxifylline. 

Trials b. Overall a positive result, mean 
increase in pain-free walking distance 
compared to placebo. 
c. Ginkgo is superior to placebo in the 
symptomatic treatment of intermittent 
claudication. However, the size of the 
overall treatment effect is modest and 
of uncertain clinical relevance. 

Ginkgo leaf Systematic Review Tinnitus 5 DB, 541 a. Methodologically best trial was Ernst& 
standardized extract PC,R positive. Stevinson, 
(Ginkgo bi/obo) Clinical b. Only I trial was negative, cautiously 199<J IO 

Trials positive verdict. 
c. "The results ... are favourable ... but a 
firm conclusion ... is not possible." 

Ginkgo leaf Systematic Review Vascular dementia,Aizheimers 9 DB 606 a. Dosage regimen varied by > I 00%. Ernst & Pittler, 
standardized extract disease R b. Only I trial was negative; positive 1999 11 

(Ginkgo biloba} Clinical overall judgment. 
Trials c. " Findings are encouraging and warrant 

independent, large scale confirmatory 
and comparative trials." 

Ginseng root (Asian) Systematic Review Various, mainly enhancement of 16 DB, 743 a. The 2 best-researched indications are Vogler; et al., 
(Panax ginseng) physical and mental performance PC,R physical performance and psychomotor 199<Jil 
and Eleuthero root Clinical performance/cognitive function . 
( Eleutherococcus Trials b. Evidence is mainly inconclusive. 
senticosus) c. "The efficacy of ginseng root extracts 

is not established beyond reasonable 
doubt for any indication:· 

KEY: DB - double-blind. PC - placebo-controlled, R- randomized 
Notes to Table: Reviews of clinical trials in a particular herb category can be published as a meta-analysis or systematic review if they meet certain criteria. The first criterion is based on the type of herbal 
preparation used in each trial. The preparation used in some trials (e.g., those on ginkgo, hawthorn, horse chestnut) contain similar chemical profiles (i.e .. standardization). In other cases (kava) the trials •re 
based on the same commercial preparation. With some herbs (e.g., aloe, feverfew, ginger, tea tree oil, valerian) the formulations used vary widely, including chemically undefined generic preparations.lnforma-
tion about the specific herbal preparations used in the trials can be found in the respective meta-analysis or systematic review article or in The ABC Oinical Guide to Herbs (American Botanical Coundl, 2003). 
The results of a meta-analysis or systematic review depend on the inclusion criteria for the reviewed trials as well as other criteria established by the meta-anatysis or systematic review authors. Consequently. 
the results of such reviews typically cannot be generalized to other trials that did not meet the inclusion criteria. 
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research & world news 

Table I. Selected Systematic Reviews and Meta-Analyses on Popular Herbs and Phytomedicinal Preparations. 
(Conducted by the Department of Complementary Medicine at the Peninsula Medical School , Un iversity of Exeter). (con't) ... ......... •• d IIU. lhl ..... ~ 

c.m. .... .... .,, ....... ..... Mjldsc.~ 

Hawthorn leaf with Systematic Review Congestive heart failure (CHF) 8 DB, 433 a. Comparative trials (not included in this Weihmayr & 
flower (Crotaegus PC. R (NYHA I, Systematic Review) suggest therapeuti c Ernst, 1996 13 

monogyna) Clinical [mostly] equivalence with catopri l. 
Trials II and Ill) b. Uniform ly positive in terms of objective 

signs and subjective symptoms of CHF. 
c. "Crataegus is an effective and safe 
therapeutic alternative for CHF." 

Horse chestnut seed Systematic Review Chronic Venous Insufficiency 8 trials vs. 1083 a. Both objective signs and subjective Pittler & 
extract (Aescu/us (CVI) placebo, 5 symptoms respond to treatment. Ernst, 19981• 

hippocastanum) trials vs. b. Active treatment significantly more 
reference effective than placebo and equally 
treatments effective as reference treatments. 

c. "Horse chestnut seed extract is 
superior to placebo and as effective as 
reference medications in alleviating the 
objective signs and subjective symptoms 
of CVI: ' 

Kava rhizome Meta-analysis Anxiety 7 DB, 477 a. Comparative trials suggest therapeutic Pittler & 
(root) and acetonic PC, R equivalence with synthet ic anxiolytics. Ernst, 
standardized ext ract Cli nical b.AII trials were positive . 2000 15 

(Piper methysticum) Trials c. "Kava ext ract is superio r to placebo as 
a symptomatic treatment fo r anxiety." 

Peppermint oil Meta-analysis Symptoms of irritable bowel 8R 335 a. Studies were done on enteric-coated Pittler & 
(Mentha x piperita) syndrome (ISS) Clinical tablets, only I trial was negative: effect is Ernst, 199816 

Trials purely symptomatic (several caveats; e.g., 
insufficient inclusion criteria.) 
b. Significant positive effect of 
peppermint oil compared with placebo. 
c. "The role of peppermint oil in the 
symptomatic treatment of IBS has so far 
not been established beyond reasonable 
doubt." 

Tea Tree oil Systematic Review Acne, fungal infect ions 4 R 405 a. Too few t rials to allow final verdict. Ernst & 
(Me/a/euca Clinical b. Some positive evidence. Huntley, 
a/ternifolia ) Trials c. "There is no compelling evidence to 2000 17 

show that tea tree oi l is efficacious in 
any dermatological condition." 

Valerian root and Systematic Review Insomnia 9 DB, 379 a. Paucity of trials, lack of independent Stevinson & 
rhizome (Valeriano PC, R replications, large degree of Ernst, 
officina/is) Clinical heterogeneity. 2000 18 

Trials b. The majority of trials were positive. 
c. 'The evidence for valerian as a 
t reatment of insomnia is inconclusive. 
There is a need for rigorous trials to 
determine its efficacy." 

KEY: DB - double-blind, PC - placebo-controlled, R - randomized, NYHA - New York Heart Assn. functional stages of CHF 

5. Vogler BK, Ernst E. Aloe vera: a systematic review of its clinical 
effectiveness. Br J Gen Pract 1999;49:823-828. 

6. Vogler BK, Pittler MH , Ernst E. Feverfew as a preventive treatment 
for migraine: a systematic review. Cephalalgia 1998; 18:704-708. 

7. Stevinson C, Pittler M H , Ernst E. Garlic fo r total cholesterol reduc
tion: a meta-analysis. Ann fnt Med2001 ;135:65-66. 

8. Ernst E, Pinier MH . Efficacy of ginger for nausea and vomiting: a 
systematic review of randomised clinical trials . Br J Anaesth 
2000;84:367-371. 

9. Pittler M H , Ernst E. Ginkgo biloba extract fo r the treatment of 
intermi ttent claudication: a meta-analysis of randomized trials. Am J 
Med 2000; I 08:226-28 1. 

I 0. Ernst E, Stevinson C. Ginkgo biloba for tinni tus: a review. Clin 
Otolaryngol 1999;24: 164- 167. 

I I . Ernst E, Pittler MH. Ginkgo biloba fo r dementia: a systematic 
review of double-blind placebo-controlled rrials. Clin Drug Invest 
1999; 17:30 1-308. 

12. Vogler BK, Pin ier M H , Ernsr E. T he efficacy of ginseng. A sys tem-
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Plant Detective Teaches Radio Audiences about Herbs 
By Katherine Purcell 

A ccording to Flora Delarerre, herbal gumshoe character from 
Montana Public Radio's The Plant Detective, "You spend rime 

in the undergrowth , plants yield their secrets." 
For nearly a decade this clever intro has lured public radio listen

ers into spending rime in the undergrowth with Flora Delarerre. An 
unlikely hit, The Plant Detective is an educational program about 
plants for both herbal enthusiasts and rhe average layperson. 
Producers use sharp humor and expert scientific 
information to keep listeners entertained, 
informed, and glued to the radio for the two
minute slot wedged berween regularly scheduled 
programming. As a result, audiences learn about 
the world of medicinal plants and their 
phytomedicinals, the chemical compounds 
produced by medicinal plants. 

The Plant Detective was created to address a 
perceived lack of public understanding about plants 
and their medicinal uses. Dr. Rusrem Medora, Professor Emeritus 
of Pharmacognosy at the University of Montana, conceived the idea 
for an educational radio program about plants. The idea occurred 
to him after attending "Pharmacy from the Rainforest," an ethnob
orany field trip to the Peruvian Amazon sponsored by the American 
Botanical Council. During this field trip he noticed cultural gaps in 
understanding about plants. Dr. Medora attributes this problem to 
misinformation in the media and the frequent lack of proper guid
ance in health food stores. 

"A goal of the show is to educate the public: make them aware of 
endangered medicinal plants, intellectual property rights, and .. . 
pharmacological properties. To make it interesting, we add a little 

Beth Judy Photo© 2004 Todd Goodrich. The 
University of Montana 

history, " says Dr. 
Medora. 

Beth Judy, writer and 
co-producer for The 
Plant Detective and voice 
of Flora Delarerre, 
concurs that there is a 
need to educate rhe 
public about herbs: "The 
su rvival and well-being 
of plants-medicinal 
and others-benefits 
both plants and people. 
And neither of us bene
fir, in the long run, from 
their loss," says Judy. 

Each of the 130 episodes already aired addresses a different 
medicinal plant and covers a variety of issues including history and 
lore, botany, efficacy, benefits and risks, as well as common misper
ceprions of phyromedicinals. Scientific information and research 
about medicinal plants that support the effects of plants on the 
human body are provided by Dr. Medora and the American Botan
ical Council's HerbClip and HerbalGram. 

The Plant Detective helps create informed consumers by making 
them aware of more health options. An episode on Echinacea 
(Echinacea purpurea [L.] Moench, Asreraceae) relates research find
ings that show echinacea should be used at the onset of flu and 
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cold symptoms, and that it should nor be taken for more than 6-8 
weeks at a rime, bur not because there would be a safety problem. 
According to the rationale for the therapeutic use of Echinacea for 
treating upper respiratory traer infections as established by the 
German Commission E, if the Echinacea treatment has not 
worked by this rime, more aggressive therapy is needed. A differ
ent episode on Sr. John's wort (Hypericum perforatum L., Clusi-

aceae) says that European research , primarily from Germany, 
indicates rhar Sr. John's wort may be used as an alternative to 

treat mild to moderate depression. 
Other medicinal plants covered on The Plant 

Detective include black cohosh (Actaea racemosa L., 
Ranunculaceae [syn. Cimicifoga racemosa]) which 
historically was used by Native Americans to treat 
menstrual cramps and ease childbirth. This 
century, scientists in Europe have discovered that 
black cohosh is an effective treatment for the 

symptoms of menopause. The ginkgo (Ginkgo biloba L. , 
Ginkgoaceae) episode tells listeners about the resiliency of the 
plant-it has been around since the dinosaurs-and lets them 
know that studies show ginkgo extract promotes healthy blood flow 
to the brain and extremities and is a powerful antioxidant. 

In addition, The Plant Detective reaches audiences how plants 
contribute to mainstream medicine. The Flora Delarerre website 
cites a National Geographic article 1 which explains rhe overlap: 
"plants ... have contributed to the development of 25 to 50 percent 
of all prescription drugs used in the United States, either directly or 
by providing biochemical models, or templates, used to make 
synthetic compounds." 

Producers of the program hope that education will help enlighten 
audiences about the need for conservation. "One of the biggest 
problems facing herbs today is over-harvesting. We need to 
conserve useful herbs so rhar they don't become extinct," says Dr. 
Medora. For example, there is no need to indiscriminately harvest 
wintergreen (Gaultheria procumbem L., Ericaceae) because irs oil's 
active ingredient, methyl salicylate, can be synthesized. He also 
notes that goldenseal (Hydrastis canadensis L. , Ranunculaceae) is at 
risk because of over-harvesting. 

The Plant Detective has struck a chord with radio listeners. It has 
been a weekly program in Missoula, Montana, since 1996 and was 
syndicated to 21 public radio stations in 14 different states in Janu
ary 2003. Now listeners can rune in to hear "the dirt on phytomed
icinals" from places like Arkansas, Alaska, or California. 

For the past eight years The Plant Detective has been produced by 
KUFM in Missoula, Montana, in conjunction with the University 
of Montana's School of Pharmacy, medicinal plant expert Rustem 
Medora, and writer/producer Beth Judy. 

More information about The Plant Detective is available at 
http:/ /www.floradelarerre.com. Persons interested in promoting 
The Plant Detective to a local National Public Radio station for 
possible broadcast can contact Linda Talbot at KUFM, the 
Missoula station of Montana Public Radio at (406)-243-4931. _..-

Reference: 
I. Swerc!Jow JL. Nature's Rx. National Geographic. April 2000; 

197(4):98-11 7. 

2004 HerbaiGram 63 I 15 



Clinical Update 
by Donald J. Brown, N .D. 

Standardized Elderberry Syrup Shortens the Severity and Duration of 
Influenza in Adults 
D eviewed: Zakay-Rones Z, ThornE, Wollan T, eta!. Random
~zed study of the efficacy and safety of oral elderberry extract 
in the treatment of influenza A and B virus infections. J Interna
tional Med Res. 2004;32:132-140. 

Summary: In a randomized, double-blind, placebo controlled 
trial, 60 male and female patients (18-54 years old; mean 30 years 
old) were recruited from four primary care sites in Norway to 
study the efficacy of a standardized elderberry syrup for the treat
ment of influenza. Patients were screened for participation 
between December and February, when influenza infection is 
most prevalent. All volunteers selected for the study had a fever 
~38.0°C ( 1 00.4°F) and at least one resp iratory influenza symp
tom. Influenza type A virus was isolated from 54 patients and 
influenza type B from 6 patients. Patients were randomized to 
receive either a standardized black elder (Sambucus nigra L., 
Caprifoliaceae) berry syrup preparation (containing 38% elder
berry extract plus small amounts of raspberry extract, glucose, 
citric acid, and honey; Sambucol®, Razei Bar, Jerusalem, Israel) or 
a placebo syrup (same as above but with no elderberry). Patients 
were instructed to take 15 ml of elderberry or placebo 4 times per 
day. Study medication was started within 48 hours (mean 27.2 
hours) of the onset of the influenza-like symptoms and continued 

Black elder Sambucus nigra Photo ©2004 stevenfoster.com 

for 5 days. Patients were also allowed to take a "rescue medica
tion" (oral paracetamol and/or a dose-metered nasal spray 
[Otrivin®, Novartis, Basel, Switzerland]) if necessary during the 
study. The primary study outcomes included visual analogue 
scores (VAS) for aches and pains, frequency of coughing, quality 
of sleep, mucus discharge in the respiratory tract, and nasal 
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congestion. The VAS used a 10-point rating scale with 0 = no 
improvement and 10 = pronounced improvement. A self-evalua
tion score measuring overall personal well-being was also 
completed. Patients scored their symptoms on diary cards at base
line, four times a day during treatment, and twice daily for 5 days 
after the treatment had finished. Baseline VAS scores did not 
differ significantly berween the elderberry and placebo groups. 
There was a significant difference (p < 0.001) between the two 
groups in the development of mean VAS scores. By days 3-4 of 
treatment, most of the VAS scores in the elderberry group were 
close to 10 (pronounced improvement), while the placebo group 
reached this level after 7-8 days. A significant difference (p < 
0.00 1) in the global evaluation scores for the two groups was 
noted after a mean of 3.1 ± 1.3 days, while a similar score was 
obtained after 7.1 ± 2.5 days in the placebo group. Mean VAS 
scores for aches and pains, quality of sleep, mucus discharge in the 
respiratory tract, and nasal congestion were all greater than 9.0 by 
day 4 in the elderberry group and were s 1.0 in the placebo 
group. The mean VAS score for aches and pains was 10.0 at day 
5 in the elderberry group and at day 8 in the placebo group. 
Taking rescue medication was significantly less (p < 0.001) in the 
elderberry group (7 used paracetamol and 5 the nasal spray) 
versus the placebo group (26 and 21, respectively) . Patients from 
both groups were fully recovered after 8 days. None of the 
patients reported any adverse events during the study. 
Comments/Opinions: Sponsored by the makers of Sambucol, 
this trial demonstrates the safety and efficacy of the standardized 
elderberry syrup for the treatment of influenza A in otherwise 
healthy adults. A previous Israeli trial with both adults and chil
dren showed similar efficacy in the treatment of influenza 
B/Panama. 1 In that trial, 27 subjects were randomized to receive 
Sambucol for 3 days at the onset of flu symptoms. Adults were 
instructed to take 4 tablespoons per day and children (under 12 
years; the youngest was 5 years old) 2 tablespoons per day. A 
significant improvement of symptoms, including fever, was seen 
in 93.3% of the elderberry group within 2 days, compared to 
91.7% of the placebo group not showing improvement until day 
6 (p <0.001). Complete resolution ("cure") was achieved within 2 
to 3 days in approximately 90% of the elderberry group and 
within 6 days in the placebo group (p < 0.00 1). 

While the active constituents in this extract have not been 
clearly disclosed, it is thought that anthocyanins such as cyanidin 
3-glucoside and cyanidin 3-sambuboside may be the key 
constituents in the extract.2 Both are detectable in the plasma 
after oral ingestion of the extract.3 Possible mechanisms of action 
suggested for the extract include immunomodulatory actions as 
well as possible inhibition of viral adhesion to cell receptors. One 
ex vivo study found that incubation of human monocytes with 
Sambucol increased cytokine production-most notably tumor 
necrosis factor alpha (TNF-a) but also various interleukins (IL
l~ , IL-6, IL-8).4 An in vitro study found Sambucol inhibited the 
replication of common human and animal influenza A and B 
strains as well as prevention of viral adhesion to cell receptors.1 

Practice Implications: The results of this clinical trial support 
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the use of a standardized elderberry syrup extract for the treatment 
of symptoms associated with influenza in otherwise healthy adults. 
Although based on small clinical trials, the data suggests a 50% 
reduction in both the severity and duration of symptoms in 
persons (adults and children) using the extract for 3 to 5 days. 
Based on the cost effectiveness of elderberry extract, future trials 
should focus on its potential value in preventing influenza and also 
its safety and efficacy in high risk populations such as immuno
compromised patients, young children and infants, as well as the 
elderly. --"' 
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Extract of Pelargonium sidoides: 
South Mrican Herbal Remedy 
Successfully Treats Acute Bronchitis 
and Tonsillopharyngitis 
A !though antibiotics continue to be used for the treatment of 

..L\acute bronchitis and tonsillopharyngitis, there is a growing 
consensus among medical professionals worldwide that the 
preferred course of therapy for both conditions is to treat the 
symptoms without resorting to antibiotics. With the exception of 
acute tonsillopharyngitis due to group A beta-hemolytic strepto
coccus (GABHS), recent clinical guidelines recommend that 
patients with GABHS-negative tonsillopharyngitis be told about 
the self-limiting nature of the illness and treated with supportive 
care only. 1•2 Although acute bronchitis is predominantly caused by 
viral infections, some reports have placed the use of antibiotics in 
clinical practice at as high as 70%.3 Overuse of antibiotics may lead 
to gastrointestinal disorders, allergic reactions, and the develop
ment of resistant organisms. 

While there are many traditional herbal remedies used for acute 
bronchitis and tonsillopharyngitis, few clinical trials have been 
performed to support their efficacy. One exception has been the 
development of an extract of pelargonium (Pelargonium sidoides 
DC, Geraniaceae) roots, referred to as EPs® 7630 (Umckaloabo®, 
manufactured by Dr. Willmar Schwabe Pharmaceuticals, Karl
sruhe, Germany, and registered by ISO Pharmaceuticals, Ett!in
gen, Germany). In recent years, the ethanolic root extract ( 1 :9-11 ) 
has become a popular herbal medicine in Germany, approved for 
the treatment of acute bronchitis, acute tonsillopharyngitis, as 
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well as acute sinusitis. 
Clinical trials support 
its efficacy. 

Pelargonium sidoides 
is native to the coastal 
regwns of South 
Africa. 4 The plant is 
notable for its narrow, 
deep red flowers and its 
large, heart-shaped 
leaves. Along with the 
closely related P reni
forme Curt, the root has 
been used for centuries 
by the Zulu to treat 
coughs, upper respira
tory tract irri rations , 
tuberculosis , and 
gastrointestinal 
complaints.s In the late 
nineteenth century, a Pelargonium Pelargonium sidoides Photo© 
product made from the 2004 Nature's Way 

root gained some popu-
larity in England as a cure for tuberculosis. 

Active Constituents and Pharmacology 

The primary constituents of the root of P sidoides include 
coumarins, tannins of the proanthocyanidin type, and si mple 
phenolic compounds.6 Although the mechanism of action of the 
root extract is somewhat unclear, in vitro studies suggest that it 
may be related to antimicrobiaF and immunomodu!atory8·9 prop
erties that have been demonstrated for the tannins (e.g., catechin, 
gallocatechin, and gallic acid) and coumarins (e.g., umckalin). The 
immunomodulatory actions are mediated by the release of tumor 
necrosis factor alpha and nitric oxide as well as the stimulation of 
interferon and an increase of natural killer cells. 10 

Clinical Overview 

The subject of9 randomized trials conducted on a total of I ,477 
patients (680 of them children ages 6 to 12 years) to date, EPs 
7630 has been shown to safely and effectively shorten the severity 
and duration of acute bronchitis and tonsillopharyngitis.6 Perhaps 
most notable has been the rapid recovery noted for children with 
GABHS-negative tonsillopharyngitis-the clinical trial reviewed 
below demonstrated a clinically significant effect by the second day 
of treatment. On a practical note, the product used in these trials 
is palatable and easy to deliver to young children . Results from 
trials with adults and children support the introduction of this 
product made from a traditional herb with a long history of use. 
The product offers health care professionals an alternative to 
antibiotics for the acute treatment of these condi tions. New 
research is also focusing on the use of the product in acute maxil
lary sinusitis. 

Acute Non-GABHS Tonsillopharyngitis 

In a randomized, double-blind, placebo-controlled trial , 143 
children ages 6-10 years, with non-GABHS tonsillopharyngitis 
received either P sidoides root extract (EPs 7630) or a placebo at a 
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Clinical Update 
by Donald J. Brown, N.D. 

dose of 20 drops ( 1 mL) 3 times per day for 6 days. 11 Children 
enrolled in the study were diagnosed less than 48 hours prior to 
starting the trial with a negative rapid test for GABHS and a 
Tonsillopharyngitis Severity Score (TSS) ;:: 8 points. In the case 
of fever (;:: 38.5° C), acetaminophen suppositories (500mg) were 
allowed from day 0 to day 4. The main outcome measure was 
change in TSS from baseline (day O) to day 4. TSS measures two 
subjective features of acute tonsillopharyngitis-sore throat and 
functional impairment (difficulty swallowing). It also objectively 
measures symptoms of inflammation-pharyngeal erythema and 
fever. Each symptom was assessed by an investigator using a 4-
point rating scale ranging from 0 to 3 (O = absent; 1 = mild; 2 = 

moderate; 3 = severe). Secondary outcome criteria included: (1) 
response criteria based on the TSS; (2) change of individual 
symptoms and further complaints including headache; (3) treat
ment outcomes according to the Integrative Medicine Outcome 
Scale (IMOS; complete recovery, major improvement, slight to 
moderate improvement, no change, deterioration); and (4) 
patient activity level. Following 
the enrollment day (day 0) , 
controlled examinations occurred 
on days 2, 4, and 6. At each visit 

Acute Bronchit is 

To determine the efficacy of EPs 7630 for treating acute bron
chitis, 468 adult male and female subjects (age ;:: 18 years) diag
nosed with acute bronchitis :S 48 hours and having a Bronchitis 
Severity Score (BSS) ;:: 5 points were recruited for a randomized, 
double-blind, placebo-controlled trial. 12 Patients received either 
EPs 7630 or a placebo at a dose of 30 drops (1.5 mL) 3 times per 
day for 7 days. In the case of fever (;:: 39° C) , acetaminophen 
tablets (500mg) were allowed. 

The primary outcome measure was the change in the BSS on 
day 7 in relation to the baseline score. BSS measures the follow
ing features of acute bronchitis-cough, sputum, raleslrhonchi, 
chest pain during coughing, and dyspnea. (Note: rales refers to an 
abnormal or pathological respiratory sound heard on auscultation 
[i.e., listening to the sounds of internal organs as a diagnostic 
method]; rhonchi refers to a coarse rattling sound usually caused 
by a secretion in the bronchial tubes.) Each symptom was scored 
by an investigator using a 5-point rating scale ranging from 0 to 

4 (O = absent; 1 = mild; 2 = 

moderate; 3 = severe; 4 = very 
severe). Secondary outcome meas-

the investigator recorded clinical 
starus , reviewed the patient's 
diary, documented the consump
tion of acetaminophen, and 
recorded information about 
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ures included: (1) prospective 
defined response criteria based on 
the BSS (A: BSS < 3 points; B: 
decrease of BSS ;:: 7 points; C: 

--
adverse events. 

There was a statistically signifi
cant decrease in the primary 
outcome criteria (change in TSS 
from day 0 to day 4) in the EPs 
7630 group compared with the 
placebo group. The decrease of 
TSS from baseline (day 0) to day 
4 was 7 .0 ± 2.4 points in the EPs 
7630 group and 2.9 ± 2.4 points 
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A+B); (2) treatment outcome 
according to the Integrative Medi
cine Outcome Scale (IMOS); (3) 
onset of treatment effect; (4) 
consumption of paracetamol 
(acetaminophen); (5) change of 
individual symptoms of BSS and 
further symptoms; (6) patients' 
health status using the health
related quality of life question
naires (SF-12 Health Survey, EQ-

-e;· I I 
Pelargonium Pelargonium sidoides Photo © 2004 Nature's Way 

in the placebo group (p < 0.0001). On day 2, TSS decreased from 
10.3 ± 1.2 to 6.8 ± 2.2 in the EPs 7630 group compared to 9.7 ± 

1.4 to 8.2 ± 2.8 in the placebo group (p < 0.0001)-suggesting 
an early response in the EPS 7630 group. 

A TSS of< 5 points on day 4 was seen in 76 .7% of patients 
in the EPs 7630 group compared with 34.3% of subjects in 
the placebo group (p < 0.0001). A decrease of at least 5 points 
by day 4 was seen in 91.8% in the EPs 7630 group compared 
with 35.7% in the placebo group. Rapid recovery, defined as 
fulfillment of secondary response criteria 1 and 2, was 
observed in 75.3% in the EPs 7630 group and 32.9% in the 
placebo group (p < 0 .000 1). There was also an improvement 
seen in the activity level of subjects in the EPs 7630 group, but 
not in the placebo group. By day 6, the number of patients 
returning to school was 80 .8% in the EPs 7630 group 
compared with 21.4% in the placebo group (p < 0.0001). 
Subjects in the EPs 7630 group consumed less acetaminophen 
than did subjects in the placebo group. No serious adverse 
events were reported. 
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5D); and (7) questions about the 
complaints and satisfaction with treatment using the Integrative 
Medicine Patient Satisfaction Scale (IMPSS). Safety was assessed 
with respect to frequency, nature, and severity of adverse events. 
Tolerability of treatment was also assessed by investigators and 
patients, as well as by laboratory tests. Following enrollment (day 
0), controlled examinations occurred on day 3, 4, or 5, and on 
day 7 . At each visit the investigator recorded clinical status, 
reviewed the patient's diary, documented the consumption of 
acetaminophen, and recorded the number of adverse events. On 
day 7, there was a final assessment, which included laboratory 
tests and sputum analysis. 

On day 7, BSS had decreased by 5.9 ± 2.9 in the EPs 7630 
group and by 3.2 ± 4.1 in the placebo group compared to base
line. The 95% confidence interval (CI) for the difference of 
effects between the two treatment groups (EPs 7630 minus 
placebo) was calculated as [-3.359; -2.060], showing a signifi
cant superiority of EPs 7630 over the placebo by day 7 (p < 
0.000 1). This statistically significant difference was observed as 
early as the first follow-up visit (day 3, 4, or 5) with a decrease of 
4.8 ± 2.3 points in the EPs 7630 group compared with 6.2 ± 3.0 
in the placebo group (p < 0.0001) . In patients with the highest 
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BSS at baseline (defined as a BSS ~ 8 points), there was a statisti
cally significant decrease in the BSS in the EPs 7630 group (6.8 ± 

2.7) compared with the placebo group (4.5 ± 4.2) at day 7 (p < 
0.0001) . A BSS of < 3 points (response criteria A) was observed in 
64% of patients in the EPs 7630 group compared with 37.9% in 
the placebo group (p < 0.0001). A decrease of BSS of at least 7 
points (response cri teria B) was observed in 43.3% of patients in 
the EPs 7630 group compared with 23.0% of patients treated with 
the placebo at day 7 (p < 0.0001) . Rapid recovery (defined as 
response criteria C) was observed in 34.3% of EPs 7630 patients 
compared with 20.4% receiving the placebo (p < 0.0001 ). There 
was a statistically significant improvement in the individual symp
toms of rales/rhonchi and chest pain during coughing in the EPs 
7630 group compared with the placebo group (p < 0.0001). In the 
EPs 7630 group, cough disappeared or improved in 89.2% of 
patients compared with 56.6% of patients in the placebo group (p 
< 0.0001), and sputum disappeared or improved in 66% of 
patients in the EPs 7630 group compared with 47.7% of those in 
the placebo group (p < 0.0002). On day 7, fever had disappeared 
in 96.9% of patients in the EPs 7630 group compared with 58.4% 
of those in the placebo group (p < 0.000 1). Patients in the EPs 
7630 group were able to return to work nearly two days earlier 
than the placebo-treated group (p < 0.0001). Adverse events were 
mild and similar in both groups-8.6% in the EPs 7630 group 
and 6.8% in the placebo group. T hese events included ear-nose
throat (ENT) and respiratory complaints (likely due to the exist
ing condition), as well as mild gastrointestinal upset. 

Recommended Use and Safety 

To date, acute bronchitis and acute non-GABHS tonsil
lopharyngitis have been the primary conditions studied in 
controlled clinical trials. The recommended dose of EPs 7630 for 
adults and children over the age of 12 years is 30 drops ( 1.5 mL) 
3 times per day for 7 days. Children ages 6 to 12 years may take 
20 drops ( 1.0 mL) 3 times per day. Unpublished observational 
studies have suggested that children under the age of 6 years may 
take 0.5 mL 3 times per day.6 Dosage and duration of treatment 
for persons suffering from acute maxillary sinusitis should become 
clearer with the results of a recently completed clinical trial await
ing publication. 

Controlled clinical trials such as the two reviewed above 
demonstrate that EPs 7630 is well-tolerated and safe for the short
term treatment of acute bronchitis and tonsillopharyngitis. Open
label, observational studies with over 2,500 adults and chi ldren 
suffering from acute bronchitis, acute tonsillopharyngitis , or 
acute maxillary sinusitis have found adverse events occurring in 
1.2% to 15.5% of subjects.G In only 1.6% of these cases was there 
a probable or possible connection made to EPs 7630. Adverse 
events have been largely mi ld, consisting of gastrointestinal 
complaints and skin rash. 

The extract of P sidoides root (EPs 7630) is contraindicated 
during pregnancy and lactation as no specific data on pregnant or 
lactating women are available. To date, there are no other 
contraindications or known drug interactions with the root 
extract. -"" 
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research reviews 
Optimum Dosage of Rhodiola rosea Extract for Antifatigue Effects and 
Improved Mental Performance 

Reviewed: Shevtsov VA, Zholus BI, Shervarly VI, Vol 'skij VB, 
Korovin YP, Khristich MP, Roslyakova NA, Wikman G. A 

randomized trial of two differe nt doses of a SHR-5 Rhodiola rosea 
extract versus placebo and control of capacity for mental work. 
Phytomedicine. 2003; 1 0(2-3):95-1 05. 

The herb rhodiola (Rhodiola rosea L., Crassulaceae) has been used 
for centuries medicinally and as a tonic in many European and 
Asian countries where it grows in polar-arctic and alpine regions at 
high altitudes. In a seminal review of 189 medicinal plants, Soviet 
researchers Brekhman and Dardymov identified R. rosea as one of 5 
plants that met the criteria for an adaptogen,1 an herb or other 
agent that protects organisms from a wide range of stressors while 
causing minimal disturbance of normal physiology. 

Rhodiola rosea. Photo © 2004 Berta lan Galambosi 

A proprietary standardized extract (standardized to 3% rosavin 
and 0.8% salidroside) from R. rosea root, known in commerce as 
SHR-5 (Swedish Herbal Institute, Vastra Frolunda, Sweden) has 
previously demonstrated ami-stress effects in clinical and pharma
cological studies. The extract was approved in 2001 in Denmark as 
an herbal medicinal product and was classified as an adaptogen 
with an indication as an ami-fatigue drug and for convalescence. 
Several clinical studies have examined SHR-5.2·3 However, the opti
mum dose has not been determined. The goal of this study was to 
"measure the effect of a single dose on capacity for mental work 
against a background of fatigue and stress" and evaluate the efficacy 
and tolerability of 2 doses of SHR-5 in regard to its ami-stress and 
stimulant effects. 

To determine the optimum dose for this activity, 121 healthy 
young Russian male cadets (aged 19-21 years) participated in this 
randomized, double-blind, four-parallel-group study. The cadets 
lived in similar conditions, were all in good mental and physical 
health , and were subjected to daily fatigue and stress, creating a 
homogenous group of participants. The cadets were placed into 4 
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study groups: Group 1 subjects (n = 41) took 2 capsules ofSHR-5; 
group 2 subjects (n = 20) took 3 capsules of SHR-5; group 3 
subjects (n = 40) took 2 capsules of placebo (mainly microchrys
talline cellulose and carrot powder); and group 4 subjects (n = 20) 
made up the untreated control. Each SHR-5 capsule contained 185 
mg R. rosea dry standardized extract. Capacity for mental work 
(arranging numbers, short-term memorization , etc.), physiological 
stress and fatigue (pulse, blood pressure, etc.), and self-assessment 
questionnaires were evaluated. 

At baseline (beginning of the trial) , the placebo group was very 
similar to the SHR-5 treated groups. The antifatigue index (AFI) 
data (combination of work amount per time unit and work quality) 
shows that there were no significant differences in efficacy between 
the 2 doses of SHR-5. However, the lower dose may have slightly 
better efficacy. SHR-5 had a better effect on the quality of work 
than on the quanti ty. There were no signi ficant differences 
between doses in regard to the effect on physiological parameters. 
The AFI was significantly higher in both SHR-5 groups than in 
the placebo and untreated control groups (P < 0.00 1). Changes in 
pulse pressure indicated that SHR-5 was having a statistically 
significant effect on physiological parameters compared to placebo. 
There were no adverse events related to SHR-5 treatment. (There 
were some minor changes noted in pulse pressure, but this was not 
mentioned as adverse.) 

According to well-established use in Russian medicine, along 
with numerous clinical trials, the optimum dose should be 
between 0.5 to 3 times the lowest dose in this study. Therefore, the 
authors conclude that the optimum single daily dose of SHR-5 
standardized extract is close to the doses used in this study, i. e. , 370 
mg and 555mg. 

This study had some small problems in the randomization 
procedures and in the double-blinding of active and placebo 
preparations. As noted by Canter in his commentary on this study, 
which appeared in Focus on Alternative and Complementary Thera
pies,4 the no-treatment group was not selected at random. It 
consisted of the las t 20 cadets who arrived after the active and 

placebo groups had been chosen. He also points out that the use of 
2 vs. 3 capsules creates a non-blinded situation in that the cadets in 
group 2 knew they were taking more capsules and probably 
surmised that meant more of the herb. The design of this trial 
would have been improved if the same number of capsules were 
used in all 3 groups by adding an extra placebo capsule in groups 1 
and 3. However, despite this flaw, overall this is a reasonably well
designed study. 

Patricia Gerbarg, M .D., a psychiatrist, has used R. rosea in clini
cal psychiatric practice, and she co-authored a new book called The 
Rhodiola Revolution 5 as well as an article on R. rosea in Herbal
Gram.6 During her review of this article for HerbalGram, Dr. 
Gerbarg made the following comments on this trial and its conclu
sions (personal communication to Mark Blumenthal, May 27, 
2004): "This study demonstrates benefits of a single dose for 
mental performance in a group of young healthy male cadets. This 
is a useful study but it has some limitations. We cannot assume that 
the optimal dose for this effect in young healthy male cadets would 
be the optimal dose in the general population of older, less healthy, 
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and/or female adults. Although 
no adverse side effects other 
than hypersalivation in one 
subject were reported in this 
study, in clinical practice we 
find that many people would 
not tolerate a single dose of 555 
mg or even 370 mg without 
experiencing unpleasant side 
effects such as anxiety, agitation, 
insomnia, or nausea. Most 
people need to start on a small 
dose of 100 mg and increase to 
a maximum of 400 mg (200 mg 
30 minutes before breakfast plus 
200 mg 30 minutes before 
lunch) over a period of 1 to 2 
weeks. Some people are sensitive 

research reviews 

to the stimulative effects and Roots of Rhodiola rosea. Photo © 2004 Bertalan Ga lambosi 
cannot tolerate more than 50 
mg or I 00 mg as a total daily 
dose. Conversely, some patients with treat
ment resistant depression and certa in 
neurological disorders may require 600 mg 
a day or more. Also, as a single dose study, 
it does not address the effects of daily 
usage." --' 

-HeatherS. Oliff, PhD 
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research reviews 

Topical Cream from Traditional Mexican Herb Effective for Treating 
Athlete's Foot 

Reviewed: Herrera-Arellano A, Rodriguez-Soberanes A, de los 
Angeles Martinez-Rivera M , Martinez-C ruz E, Zamilpa A, 

Alvarez L, Tortoriello ] . Effectiveness and tolerability of a standard
ized phytodrug derived from Solanum chrysotrichum on Tinea pedis: 
a controlled and randomized clinical trial. Planta M ed. 
2003;69(5):390-395. 

Superfi cial mycosis (fungal infec tion) affects between 10 and 
15% of the total population. Tinea pedis, sometimes called athlete's 
foot, is a common fungal infection. Treatment for T pedis can be 
topical or oral with up to an 80% success rate. H owever, the oral 
treatments have numerous side effects including liver toxicity. 
Many strains that cause T pedis are resistant to drug treatment, 
necessitating alternative medications. Previously, preparations made 
wi th Australian tea tree oil (Melaleuca alternifolia [Maiden & 
Betche] Cheel, Myrtaceae) have shown efficacy in treating T pedis
caused foo t infections. 1 A Mexican herb, commonly known as sosa 
(Solanum chrysotrichum Schldl. , Solanaceae), is used in Mexican 
traditional medicine fo r the treatment of athlete's foot. Five 
saponins with antimycotic (anti-fun gus) activity have been isolated 
and identified in sosa. T his study examined the efficacy and tolera
bili ty of a sosa-derived cream standardized to the saponins for treat
ment of T pedis. 

Researchers from the Mexican Institu te for Social Security in the 
state of Mo relos collected the sosa leaves in Xochitepec, Morelos, 
Mexico. T he anti mycotic saponins were ex tracted. Test preparations 
included cold cream mixed with the sosa saponin extract (20%) and 
another consisted of cold cream mixed with ketoconazole (2%, a 
popular antimycotic pharmaceutical). A to tal of 101 adult patients 
diagnosed with T pedis were randomized to receive either treatment 
for 4 weeks. Patients applied the cream (packaged in dispensing 
tubes) to the affected area once a day, before going to bed, and after 
washing and drying their feet. Severi ty of infection was measured 
weekly. 

Both treatment groups improved clinically. T here were no signif
icant differences in effi cacy th roughout the 4 weeks of the study 
between the two groups. H owever, the group treated with sosa 
always had a higher percentage of patients with cl inical improve
ment. Both treatments had no patients reporting adverse side 
effects that resulted in ceasing treatment. Both treatments were also 
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equally efficacious in eradicating the fungal organisms. 

Standardized sosa was able to relieve the signs and symptoms of 
T pedis as well as eliminate the fungus responsible. The authors 
concluded that a preparation made from standardized sosa saponins 
appear to be as effective as the commonly used 2% ketoconazole 
cream. It is significant to note that this study used a standardized 
formulation based on the newly identified and quantified active 
saponin ingredients. A prior study2 with a methanolic extract of 
sosa reported less clinical efficacy. T he difference may be that the 
prior study did not standardize to the newly identified active ingre
dients. --" 

- HeatherS. Oliff, PhD 
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research reviews 

Milk Thistle Does Not Interfere with Pharmacokinetics of lndinavir 

Reviewed: DiCenzo R, Shelton M , Jordan K, Koval C, Forrest 
A, Reichman R, Morse G. Coadministration of milk thistle 

and indinavir In healthy subjects. Pharmacotherapy 
2003;23(7) :866-870. 

Complementary and alternative medicine (CAM) is used by 
many adults infected with HIV (Human Immunodeficiency Virus). 
HIV patients typically rake antiretroviral therapy (oral drugs 
prescribed by a physician). Therefore, it is important to know if the 
use of CAM can influence antiretroviral therapy. Approximately 
one-third of HIV-infected patients are also infected with hepat itis 
C virus (HCV) which can cause liver failure. 

Numerous clinical trials have shown that the extract of milk 
thistle (Silybum marianum [L.] Gaertner, Asteraceae) fruit (often 
called the "seed" in commerce) standardized to silymarin content 
has beneficial effects on liver function and can improve cases of 
cirrhosis and related liver diso rders . M any people believe that milk 
thistle extract can decrease the risk of developing liver failure, so 
many patients co-infected with HIV and HCV take this type of 
preparation . 

The active components of milk thistle, a group of three flavono
lignans collectively known as silymarin , have the potential to influ
ence the metabolism (breakdown) of antiretroviral drugs. Silymarin 
has been shown in laboratory (i n vitro) studies to inhibit the activ
ity of enzyme 3A4 of the cytochrome P450 enzyme system. This 
enzyme has been shown to metabolize many antiretroviral drugs in 
human hepatocyte cultures. Patients are prescribed a certain drug 
dose based on the knowledge of typical bioavailability of the drug. 
Therefore, reducing cytochrome P450 enzyme activity may increase 
the plasma levels of a drug and rhus its potency or toxicity. Sily
marin may also alter pharmacokinetics (drug absorption, distribu
tion, and elimination) via inhibition of the activity of P-glycopro
tein , a transporter protein which transports drugs out of cells. The 
purpose of this study was to determine if silymarin influences the 
pharmacokinetics of indinavir, an antiretroviral drug. 

This crossover study included 10 HIV negative men and women, 
aged 18-55 years. Subjects received 800 mg indinavir (Crixivan; 
Merck & Co., Inc., Whitehouse Station, NJ) 3 times on day 1. On 
day 2, they received 800 mg indinavi r and blood was drawn 
sequentially for 5 hours. On days 3-15, subjects began taki ng milk 
thistle extract standardized to 160 mg silymarin (General Nutrition 
Corp., Pittsburgh, PA) 3 times per day. They received 160 mg sily
marin and 800 mg indinavir 3 times on day 16 and once on day 1 7 
and blood was drawn sequentially again after the final dose. The 
milk thistle capsules were analyzed by the researchers using high
performance liquid chromatography (HPLC) and reportedly found 
to actually contain 173 mg of silymarin per capsule. 

Both indinavir and milk thistle were well tolerated . There were 
no adverse events reported when milk thistle was taken alone. The 
geometric mean steady-state AUC (area under the curve-a meas
ure of how much drug reaches the blood stream in a given amount 
of time) was nearly identical when indinavir was given alone and 
wirh milk rhistle/si lymarin. Milk thistle did nor significantly influ
ence indinavir trough concentrations, an important predictor of 
clinical outcome. 

The dosage of silymarin tested in this study did not have a signif
icant influence on cytochrome P450 enzyme-mediated metabolism 
of indinavir. The limitations of this study are the small sample size, 
the lack of evaluation of orher doses of silymarin, rhe lack of use of 
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orher commercially available milk thistle preparations , and rh ar 
there was no determination of rhe blood concentrations of any of 
rhe 3 components of silymarin (i.e., silybin, si lychrisrin , and silydi
anin). The authors believe rhar although rhe sample was small , iris 
likely rhar a larger study would have similar findings because rhe 
pharmacokineric parameters were almost identical wirh or wirhout 
silymarin. Another srudy examining rhe same dosage of indinavir 
with a similar dosage of another silymarin preparation (!53 mg 3 
rimes daily) had si milar findings. 1 

lndinavir is ofren raken along wirh orher antiretroviral drugs. 
Therefore, the authors speculate that ir is st ill poss ible that milk 
thistle may alter the pharmacokinetics of indinavir indirectly, by 
influencing the pharmacokinetics of concomi tant drugs. 

Jerry Corr, PhD, a government pharmacologist in Rockville, 
MD, provided rhe fo llowing com ments during peer review of rhis 
article: "Drugs or herbal medicines rhar are rested in vitro in high 
concentrations often inhibit P450 enzymes. This may be rhe case 
even for substances that are known to induce these same enzymes 
with repeated treatmen t. Such is the case for Sr. John's wort (Hyper
icum perforatum L. , Clusiaceae). Acute treatment has been reported 
to result in enzyme inhibition, whi le dosi ng over a period of rime 
(at least 2 weeks) results in the well-reponed induction of the 
isozyme CYP3A4 and the p-glycoprorein transporter in the 
gut. Thus, if a person were raking a drug such as indinavi r before 
starting Sr. John's wort, one could expect the blood levels of indi
navir to increase for the first few days, then return to normal for a 
few days, then decrease and stay down as new enzymes are 
produced that continue to metabolize rhe drug. In rhe current trial, 
initial in vitro inhibition (depending on the methods used) is 
suggestive of a potential interaction. The besr clinical confirmation 
study design would examine both rhe effects of short-term addition 
of milk thistle extract as well as the long-term effects. The greater 
clinical concern is the potential to reduce the drug to an ineffective 
level, and fortunately, this did nor occur." ---

-Heather 5. Oliff, PhD and Mark Blumenthal 

Reference: 
I . Piscitelli SC, Formentini E, Burstein AH , Alfaro R, Jagannatha S, 

Falloon J. Effect of mi lk thisrle on the pharmacokinetics of indinavir 
in healthy volunteers. Pharmacotherapy. 2002;22 (5):551 -556 . 
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research reviews 

Butterbur Extract Shows Promise for Allergic Rhinitis 

Reviewed:Brattstri:im A. A newly developed extract (Ze 339) 
from burterbur (Petasites hybridus L.) is clinically effi cient in 

allergic rhinitis (hay fever). Phytomedicine. 2003; 1 O(suppl 
IV):50-52. 

Butterbur (Petasites hybridus [L.] P. Gaertn. et al. , Asteraceae) is a 
perennial herb native to northern temperate regions that exists in 
two chemo-varieties: those containing petasins and those with 
furano-petasins. In terms of safety and effi cacy, the petasin chemo
variety appears to be superior ro the furano-petasin chemo-variety. 
Therefore, leaves from one selected petasin chemo-va riety 
(PETZEL) are cultivated and dried ro produce the extract Ze 339 
(Tesalin®; Zeller Medical AG, Switzerland). This extract has anti
inflammatory properties and is composed primarily of petasins and 
fatty acids; aromatic compounds and phytosterols are also present. 
Petasins are bioavailable and have a half-life of 4-6 hours (half-life: 
the time required for the concentration of petasins in the blood ro 
be metabolized and reduced ro half the original level, thereby 
reducing or terminating its pharmacological activity) . 

A tablet containing extract Ze 339, equivalent ro 8 mg petasins, 
has been developed by the Zeller company for use in clinical trials. 
According to a company official, Ze 339 is virtually free of hepato
toxic pyrrolizidine alkaloids (PAs), which are found in fresh or 
dried butterbur roots and to a much lesser degree in leaves. The 
proprietary extract is manufactured according to a patented method 
to reduce even the smallest traces of PAs during the extraction 
process; however, the company can only claim that the PAs are 
under the analytical detection limit (as low as 35 ppb [parts per 
billion)) (G. Boon en [georg. boonen@zellerag.ch), e-mail, July 1, 
2004) . This level would be considered relatively insignificant from 
a toxicological perspective, since using oral administration of 1 meg 
daily is accepted as non-roxie, acco rding to the German Commis
sion E Monograph on Petasites Root. 1 

In a "proof of principle" trial,2 Ze 339 was shown to down-regu
late inflammation mediators such as histamine and leukotriene 
(agents promoting inflammation and mucous secretions and other 
symptoms associated with allergic rhinitis) in nasal lavage and to 
increase airflow in patients with allergic rhinitis. In vitro data on 
this extract support a dual mechanism of action comprising the 
immobilization of intracellular calcium and the leucotriene synthe
sis inhibition.3.4 

This article reports on two recent clinical trials that were 
conducted to determine the clinical efficacy of Ze 339 in patients 
with allergic rhinitis. 

In the first trial,5 conducted in 2000, the efficacy of Ze 339 was 
compared with that of cetirizine (Zyrtec®; Pfizer, Morris Plains, 
NJ). T he Ze 339 group contained 65 patients; the cetirizine 
contained 66. Improvement in quali ty of life was the main efficacy 
variable. "Both treatments came out as equivalent (non-inferior)" 
after 2 weeks of treatment. Efficacy was determined by using a vali
dated questionnaire with various quality of life determinants for 
both trials. 6 

In the second trial , conducted during 2001 and 2002, the sever
ity of symptoms was measured following the guidelines established 
by the U.S. Food and Drug Administration .? For 2 weeks, one 
group of patients was treated with a high dose (3 tablets; equivalent 
to 24 mg petasins) of Ze 339 (n = 60), one group was treated with 
a low dose (2 tablets; 16 mg petasins) of Ze 339 (n = 65), and one 
group was treated with placebo (n = 61). The patients and the clini-
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cians rated Ze 339 as being "significantly superior" to placebo on 
the basis of improvements in the severi ty of symptoms (e.g., sneez
ing, nasal congestion, runny nose, itchy nose, and itchy eyes). The 
type and incidence of adverse events was not significantly different 
among the groups. 

Based on the design of these studies, butterbur extract Ze 339 
demonstrated efficacy for treating seasonal allergic rhinitis symp
toms. The researchers concluded that "The effects of this herbal 
medicine are clear to both patients and doctors when evaluated 
against placebo, double-blindly. " 

These trials add more evidence to the benefit of butterbur in 
treating symptoms of allergic rhinitis. A previous trialS published in 
the British Medical journal also showed efficacy in rhinitis (reviewed 
in Dr. Don Brown's Clinical Update in HerbalGram 568). A totally 
different butterbur preparation from Germany has been the subject 
of another previous article by Dr. Brown in HerbalGram.9 This 
product is made of a standardized extract of the butterbur rhizome 
and has been the subject of positive clinical trials for migraine 
prophylaxis._...-

-Brenda Milot, ELS 
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plant patents 
Grape and Salicin-Rich Extracts for Cardiovascular Disease Prevention 
by Anthony L. Almada, MSc 

EU Patent Number: 1282431 (in French) 
Date of issuance: 18 February 2004 
Assignee: Dominique Dervieux 
Priority date: 19 May 2000 
Phytotherapeutic composltlon for preventing cardiovascular 
diseases 

Background 

An array of patents related to the use of exrracts of grap~ ( Vitis 
spp.) for cardiovascular health have been filed and Issued. 

Extracts of the grape seeds are a keen focus , due in part to the abun
dant presence of oligomeric (short chain) proanthocyanidins 
(OPCs), which exhibit potent antioxidant activity in vitro. Acetyl
salicylic acid (ASA, known by its generic name aspirin) was first 
developed by Bayer from a salicylic acid-rich extract of queen-of
the-meadow (Filipendula ulmaria [L.] Maxim., Rosaceae; also 
known as meadowsweet) . It has been advocated as a rather safe and 
effective agent for the prevention of cardiovascular events when 
used daily in low doses. In the current invention, a sole inventor 
(listing an address in Naples, Florida) describes a composition that 
includes wine grape press cake, the dried grape pulp left over after 
winemaking (vinification), a wine extract and a grape seed extract, 
and at least one plant rich in salicylates. Further, this composition 
is claimed for use to prevent cardiovascular disease, thrombosis, and 
to act as an overall ami-aging agent. The preferred composition uses 
the grape marc from pinot noir grapes . (Note: grape marc is the 
residue left at the bottom of the winemaking vessel after vinifica
tion). This grape marc is claimed to harbor the highest amounts of 
polyphenols, especially resverarrol, a wine compound that has 
attracted considerable interest in recent years due to its potential 
anticancer activity. Polygonum cuspidatum Siebold & zucc., Polygo
naceae, which also contains an appreciable amount of resveratrol, is 
suggested in the patent as an additional plant extract for the 
composition. The fresh flower of meadowsweet is specified as the 
preferred plant part for a salicylate-containing constituent. 

Meadowsweet is known to contain salicylic acid, which differs 
from ASA by the absence of an acetyl group. The inventor calls out 
the salicylate content as a virtue of this plant extract, citing possible 
ami-thrombotic effects but without the downside that accompanies 
ASA-gastric bleeding and pro-oxidant stress. Also claimed is the 
use of white willow bark extract (Salix alba L. , Salicaceae) as a 
replacement for meadowsweet, given rhe absence of sal icylic acid 
and the presence of salicin, a carbohydrate-l inked cousin of salicylic 
acid. The antioxidant effect attributed to the grape extracts is 
described as being capable of blunting any acid hypersecretion or 
excess stomach acidity that may accompany ingestion of the plant 
salicylate source alone. Also called our are claims where an extract 
of garlic (A llium sativum L. , Liliaceae) and/or of pineapple stem is 
used. The anti-thrombotic action of garlic's ajoenes and the blood 
lipid-lowering effects of alliin are described. The stem of pineapple 
(Ananas comosus [L.] Merr. , Bromeliaceae) is also desired by the 
inventor, due to the presence of the proteolytic and anti-inflamma
tory enzyme bromelain. Lastly, ASA itself is named as an additional 
constituent of the composition. Weight ranges are provided for 
each of the claimed constituents in the "phytotherapeutic" compo
sition. 
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Comment 

A previous issue of HerbalGram (#58) profi led a U.S. parent 
issued to Mars, Inc. for rhe use of combinations of cocoa ex tracts 
and aspirin to achieve an anti-thrombotic and cardioprorective 
effect (patent: US 6524630). 1 The current parent provides no 
chemical profiles or methods of manufacture for any of the claimed 
constituents, simply declaring an "exrract," "freeze-drying, " or 
whole plant (e.g., garlic). No descriptions of actual or hypothetical 
experiments performed with the composition are offered. Previous 
phytochemical investigations into meadowsweet have indeed 
confirmed rhe presence of abundant concentrations of sal icylic 
acid. Indeed, before being subjected to a nomenclature change in its 
genus (Filipendula), meadowsweet was called Spiraea, which origi
nally engendered the name "aspirin" (al though aspirin is not derived 
directly from meadowsweet). Very little pharmacological research 
has been conducted on meadowsweet, which raises the question of 
its ability to atten uate the enzyme cyclooxygenase, which is irre
versibly inhibited by ASA. This invention, although lacking any 
proof of principle biological data, is inrriguing and would benefit 
greatly from a human dosing study examining in vivo antioxidant 
and platelet function-modifying effects. __...-

Reference: 
I. Almada AL. Chocolate-dipped aspirin. HerbalGram. 2003;58:28-29. 
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A TROPICAL TOPICAL REMEDY 

BY C HRIS K ILHAM 

Tamanu Calophyllum inophyllum. The tree is laden with numerous 
apricot-sized fruits. Photo ©2004 Chris Kilham. 

Tamanu Calophyllum inophyllum. The fruits are collected by native 
people. Photo ©2004 Chri s Kilham. 

any remedies sold today in the markets of developed nations contain ingredients 

that have a long history of use by indigenous peoples in their countries of origin. 

Such is the case with tamanu oil ( Calophyllum inophyllum L. , Guttiferae), a tradi

tional remedy with a history of native use in Polynesia and Southeast Asia. 1-4 

Only within the past few years has tamanu oil begun to penetrate the European 

and U.S. markets, primarily in the cosmetic sectors. Since the 1930s the effectiveness of tamanu oil 

has been studied in hospitals and by researchers in Europe, Asia, and the Pacific islands.2·5 This 

research has revealed that tamanu oil is a significant topical healing agent with skin healing,2·5·6 anti

neuralgic,2·5 anti-inflammatory,2·7- II antimicrobial,2·12-14 and antioxidant13 properties. 

T AMANU AND I TS D ISPERSAL 

T he name of the genus Calophyllum means "beautiful leaf," from the Greek kalos (beautiful) and phullon (leaf) . The 
tree is indigenous to Southeast Asia, and it is found in Thailand, Vietnam, Myanmar, Malaysia, South India, Sri Lanka, 
and throughout the numerous islands of Melanesia and Polynesia.1·3. IS In the Society Islands this species is known by the 
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names tamanu and ti. In Hawaii it is known as kamanu or 
kamani; in Samoa Jetau; and in Fiji dolno (meaning "no 
pain") or dilo. 1•2 Tamanu grows up to 25 or even 30 meters 
in height, with long, spreading limbs. T he tree trunk is 
typically thick with dark, grayish-brown cracked bark. The 
branches are covered with shiny, dark-green oval leaves, 
and small white flowers with yellow centers. The blossoms 
give off a delightful , sweet perfume. The inedible mature 
green fruit of the tree, about the size of an apricot, has a 
thin flesh and a large nut hull inside.2.4. 16 

Though the tree can be successfully grown inland, 
ramanu naturally occurs abundantly along coastal areas. 
The nut-containing fruits disperse throughout the Pacific 

extracted from the dark kernels using only mechanical 
pressing. The resulting tamanu oil has a rich texture and 
greenish-amber color. The means by which the tamanu 
kernel becomes oily remains unknown. At present, no 
studies explain this process. 

TAMANU OIL AND CICATRIZATION 

Tamanu oil applied to wounds possesses the capacity to 
pro mote the formation of new tissue, thereby accelerating 
healing and the growth of healthy skin. This process of 
forming new tissue is known as cicatrization. 2·6 Tamanu oil 
is a widely used traditional topical aid. In Pacific island 
folk medicine, tamanu oil is applied liberal ly to cuts, 

Tamanu Calophyllum inophyllum. The nuts inside the fruits are cracked open. 
Photo ©2004 Chris Kilham. 

Tamanu Calophyllum inophyllum. The nut kernels are blonde. Photo 
©2004 Chris Kilham. 

islands by dropping from the trees and floating on the seas 
to other coastal areas where they sprout and root.'l 
Tamanu is unusual in that, unlike most other trees, it 
favors salty, sandy soil. 

Indigenous Polynesians interviewed by the author claim 
that the oil from coastal tamanu trees is more beneficial for 
topical and cosmetic uses than oi l from in land trees. To 
date no studies have been conducted to compare the oil 
from coastal and inland populations . Nonetheless, at this 
rime tamanu oi l processors tend to favor the use of nuts 
from coastal trees, due primarily to the ease of collecting 
nuts on sandy coastal areas. 

OIL IN TAMANU NuTs 

When the fruits of the C. inophyllum tree are collected 
and cracked open , the blonde nut kernel inside contains 
little evident o il upon pressing or grinding. But when the 
kernel is dried on a rack for a month or so, it turns a deep, 
chocolate brown, and becomes sticky with a rich oil. Once 
this transformation has taken place, the oil can be easily 
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scrapes, burns, insect bites and stings, abrasions, acne and 
acne scars, psoriasis, diabetic sores, anal fissures , sunburn , 
dry or scaly skin, blisters, eczema, and herpes sores, and to 
reduce foot and body odor. Tamanu oil reputedly relieves 
sore throat when it is applied topically to the neck. T he oi l 
also demonstrates pain-relieving properties and has been 
used traditionally to relieve neuralgia, rheumatism, and 
sciatica. Polynesian women apply tamanu oi l topically to 
promote healthy, clear, blemish-free skin, and massage it 
onto babies to prevent diaper rash and skin eruptions.2.G. JB 

ANTI-NEURALGIC AND SKIN HEA LING 

ACTIVITY 

Traditionally tamanu oil has a history of topical use for 
relieving the pain of sciatica, shingles, neuralgia, rheuma
tism, and leprous neuritis. s In the late 1920s, Sister Marie
Suzanne, a nun in the Society of Mary stationed in Fiji, 
became aware of a local topical aid for neuritis known 
locally as dolno, i.e., tamanu oil. The nun began to admin
ister tamanu oil top ically to leprosy victims for the relief of 
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neuritis associated with that disease, with apparent positive 
results. Her reports of success with this treatment artracted 
the interest of scientists in France. 2.5 

As a result of its effective use in Fiji, tamanu oil was 
further investigated by French researchers in the 1930s for 
its anti-neuralgic effects. But they quickly became more 
interested in tamanu's cicatrizing properties, which subse
quently received the most artention. French medical liter
ature on tamanu oil reports several instances of its success
ful use in cases of severe skin conditions, with photographs 
showing before and after use.2·19 In one of the most 
remarkable instances, a woman was admined to the St. 
Louis Hospital in Paris with a large gangrenous ulcer on 
her leg that would not heal. Though doctors were sure ~hat 
amputation was inevitable, she was given regular dressmgs 
of tamanu oil. The wound eventually healed completely, 
leaving a smooth, flat scar.2 In other cases, tamanu oil has 
been reportedly employed successfully to heal severe burns 
caused by boiling water, chemicals, and X-rays.2·19 

ANTIBACTERIAL A ND ANTIFUNGAL 
ACTIVITY OF TAMANU OIL 

Tamanu oil demonstrates significant antimicrobial 
activity, as demonstrated in antibacterial and antifungal 
tests. 2. 13. 14 The oil co ntains several powerful 
bactericide/fungicide agents, which demonstrate efficacy 
against various human and animal pathogens .. These 
antimicrobial phytochemical agents mclude fnedelm, 
canophyllol, canophyllic acid, and inophynone. 13 

In antibacterial studies conducted in Karachi, Pakistan, 
researchers discovered the following: 

Canophyllic acid demonstrated moderate ant ibacterial 
activity, compared with ampici llin and amoxicillin , against 
Proteus mirabilis (a cause of bladder infections, wound 
infections, septicemia, and pneumonias, mostly in hospi
talized patients). 21 

Canophyllol demonstrated good activity, compared 
with ampicillin and amoxicillin , against Staphylococcus 
aureus (a cause of inflammation, suppuration , abscesses, 

Tamanu Calophyl/um inophyllum. The nuts are dried in the sun. Photos ©2004 Chris Kilham. 

ANTI-INFLAMMATORY ACTIVITY 

OF TAMANU OIL 

Tamanu oil demonstrates anti-inflammatory activity. 
This activity is due partly to the 4-phenyl coumarin calo
phyllolide8, JI ,20 and to a group of ~anthones in th~ oil, 
including dehydrocycloguanandm, calophylhn-B, 
jacareubin, mesuaxanthone-A, mesuaxant~one-B, an? 
euxanthone. All the xanthones in tamanu oil show ann
inflammatory activity, 10 which explains reductions of 
rashes, sores, swelling, and abrasions with topical applica
tion of the oil.2 
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boils, infected wounds, septicemia, and conj unctivitis), 
Cornebacterium diptheriae (the cause of diphtheria), Kleb
siella pneumonia (a cause of septicemia, infected wounds, 
and infected burns), and Proteus mirabilis (a cause of 
urinary tract infection, septicemia, and infected 
wounds).21 

Friedelin demonstrated good activity, compared with 
ampicillin and amoxicillin , against S. aureus. In antifungal 
tests, the same researchers discovered the following: 

Friedelin exhibited good antifungal activity against 
Pseudallescheria boydii, (a cause of fungal keratitis and 
Madura Foot, a disease in which the foot swells and 
suppurates, wi th multiple open sinuses).21 
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Friedelin exhibited moderate activity against Trichophy
ton schoenleinii (cutaneous fungus occurring in hair, skin 
and nails, and associated with "jock itch," ringworm, 
athlete's foot, and dermaphytosis of the scalp and beard). 21 

The n-butanol fraction of tamanu oil was examined 
against various fungal cultures, showing significant activi ty 
against Trichophyton semii and T metagrophyte (both cuta
neous fungi occurring in hair, skin and nails, and associated 
with "jock itch ," ringworm, athlete's foot , and dermaphy
tosis, a fungal disease usually transmitted from animals to 
humans in the scalp and beard) .21 

Researchers concluded that the antimicrobial agents in 
tamanu oil could be used effectively to treat a range of 
infections of the skin and eyes and to treat ringworm. 13 

ANTIOXIDANT ACTIVITY OF TAMANU OIL 

Xanthones and coumarins in tamanu oil demonstrate 
antioxidant properties, specifically inhibiting lipid perox
idation . Cell membranes are made of lipids . Lipids are 
organic compounds that are oily to the touch and are 

Tamanu Calophyllum inophyllum. The nuts turn cocoa brown and oily. Photo 
©2004 Chris Ki lham. 

insoluble in water but are soluble in nonpolar o rganic 
solven ts (e.g., chloroform, ether). Lipids include fats, 
oils, waxes, sterols, and triglycerides. The antioxidant 
activity of tamanu oil helps to protect skin cells from 
damage by reactive oxygen species (ROS) and other 
oxidative antagonists. 13 

CURRENT TAMANU OIL POPULARITY 

Though investigations into tamanu oil have been 
conducted continuously since the 1930s, only in the las t 
decade has tamanu oil gained any market visibility for 
general first aid and cosmetic use. Throughout the 1990s 
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Tamanu Calophyllum inophyllum. 
Top: The dark nuts are put into a screw press. 
Bottom: The pressed nuts yield an oi l w ith beneficial derma
tologica l effects. Photos ©2004 Chris Kilham. 
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much of this marker acriviry was confined ro Tahiti , where the pure oil is 
marketed in bordes for first aid and beaury purposes. In Europe general 
marker inreresr in tamanu is re latively new, and cosmetic companies are 
currendy marketing products conraining this oil. In the U.S. borrled 
tamanu oil is now also marketed in pure and dilute forms , and it appears 
as an ingredient in a limited number of cosmetic products. 

TAMANU FOR TOPICAL FIRST AID 
Due to its cicatrizing, anti-inflammatory, and antimicrobial activities, oil 

of ramanu is a versati le ropical aid suitable for use in a broad range of skin 
condi tions. Oil of tamanu can be applied undiluted direcdy ro skin. There 
are no reports of adverse effects due ro such application of ramanu. 

TAMANU FOR COSMETICS 

Oil of ramanu is suitable for general skin 
and cosmetic purposes. The oil 's mild and 
pleasanr aroma and luxurious feel make it ideal 
for use in lotions, creams, oinrmenrs, and 
other cosmetic products. Oil of tamanu 
absorbs readily, leaving the skin feeling smooth 
and soft. The oi l adds a glow to skin , without 
any residual greasiness or oiliness. Tamanu oil 
has the potential to be a significant ingredient 
for companies wanting to develop beneficial 
natural products. 

TAMANU OIL AND SUSTAINABLE 
HARVESTING 

In indigenous communities, nur-conraining 

Tamanu oil is an 
excellent example of a 

traditional remedy that 

has percolated to 

broader attention due to 

a combination of 

effective use in 

traditional settings and 
scientific research 

supporting its 
traditional uses. 

tamanu fruits are collected from the ground after they have dropped from 
the tree. Because the fruits are collected after they drop, no negative impact 
upon the life or ecology of the tamanu trees is caused by the harvest of the 
fruits. The trees themselves are neither rouched nor harmed. Habitat is not 
negatively impacted, as neither the land nor any surrounding plants are 
disturbed as a result of collection . If not collected, the fruits and nuts 
simply decompose. Thus , tamanu collection is a low impact, environmen
tally sustainable activiry. 

In the Republic of Vanuatu, South Pacific, harvesting of tamanu fruits 
from beach areas is a small but growing source of income for native people 
who collect the fruits and are rypically paid by weight. Relative ease of 
collection, and abundance of fruits on beaches, makes tamanu harvesting 
a desirable income-producing activiry. The development of tamanu oil 
production in Vanuatu has turned a natural forest product of no prior 
significant local use into a commodiry of financial value. Revenues from 
collection contribute positively to small village economies. 

SUMMARY 

Tamanu oil is an excellenr example of a traditional remedy that has 
percolated to broader attenrion due to a combination of effective use in 
traditional settings and scienrific research supporting its traditional uses. 
Tamanu oil offers relief for common skin problems and has demonstrated 
significant benefit in hospital settings as a first aid treatment in cases of 
serious burns. 

Tamanu oil fulfills three significant ideals: a healing benefit to users; the 
collection of the nuts and manufacture of the oil cause no damage ro the 
environment; and the collection and processing of the nuts provides 
income to ind~enous people, enhancing the local economies of small 
communltles. A 

Views of Vanuatu South Pacific, a tropical paradise. Photos ©2004 Ch ris Kilham. 
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Chris Kilham is Explorer-in-Residence at the University Of 
Massachusetts at Amherst Medicinal Plant Program. He has 
investigated tamanu oil in the Pacific islands for the fast seven 
years and works actively with native people in Vanuatu, South 
Pacific, in the development of the tamanu oil trade, in which he 
has a commercial interest. He has authored several books and 
numerous articles. 

REFERENCES: 

1. Cox PA, Banack SA. Islands, Plants and Polynesians. Portland, 
O regon: Dioscorides Press; 199 1: 52. 

2. Petard P. Tahiti-Polynesian medicinal plants and Tahitian reme
dies. Noumea, New Caledonia: South Pacific Commission; 
1972. 

3. Pi llai SN, Desai MY, Shah HM . Anrihelminrhic properties of 
punnakai cake ( Calophyllum inophyllum). Indian journal of 
Mycology and Plant Pathology. 1974;4(2): 145-50. 

4. Whistler WA. Tongan Herbal Medicine. Honolulu: University 
of Hawaii Press; 1992. 

5. Jeanson M. Anti-leprous plants nor belonging to rhe Flacour
riaceae family [in French]. Bulletin of National Society of Accli
mation on France, 1938. 

6. Chevalier). Study on a new cicatrizing agent for curaneous and 
mucous wounds, oil of Calophyllum inophyllum [doctoral 
thesis] . Paris, France: Insrirur de Biologie Normale Superieure; 
October 1951. 

7. Arora RB, Mathur C , Serh SOH. Calophylloide, a complex 
coumarin anticoagulant from Calophyllum inophyllum Lin. 
journal Of Pharmacy and Pharmacology 1962; 14:534 . 

8. Bhalla T N, Saxena RC, Nigam SK, Misra G, Bhargava KP. 
Calophyllolide: a new nonsteroidal ami-inflammatory agent. 
Indian j Med Res. November 1980;72:762-5. 

9. Bhushan B, Rangaswami S, Seshadri TR. Calausrralin , a new 
4-phenylcoumarin from rhe seed oil of Calophyllum inophyllum 
Linn . Indian journal of Chemistry. July 1975;13:746-7. 

10. Gopalakrishnan C, Shankaranarayanan D, Nazimudeen SK, 
Viswanarhan S, Kameswaran L. Anti-inflammatory and C.N.S. 
depressant acriviries of xanrhones from Calophyllum inophyllum 
and Mesua ferrea. Indian journal of Pharmacology. 
1980; 12(3): 181-91. 

11 . Saxena RC, Narh R, Nigam SK, Bhargava KP. Effect of calo
phyllolide, a non-steroidal ami-inflammatory agenr, on capil 
lary permeability. journal of Medicinal Plant Research. 
1982;44:246-8. 

12. Goh SH, Janran I, Ibrahim J. A xanthone from Calophyllum 
inophyllum. Phytochemistry. 199 1 ;30(1 ):366-7 . 

13. Mahmud S, Rizwani GR, Ahmad M, Ali S, Perveen S, Ahmad 
VU. Antimicrobial studies on fractions and pure compounds of 
Calophyllum inophyllum Linn. Pakistan journal of Pharmacology. 
July 1998; 15(2): 13-25 . 

14. Sundaram BM, Gopalkrishnan C, Subramanian S. Antibacter
ial activity of xanrhones from Calophyllum inophyllum L. 
Arogya journal of Health Science. 1986;XII:48-9. 

15. Hemavarhy J, Prabhakar JY. Lipid composition of Calophyllum 
inophyllum kernel. journal of the American Oil Chemists' Society. 
December 1990;67( 12): 955-7 . 

16. Wheatley JI. A Guide to the Common Trees ofVanuatu. Port 
Vila, Vanuatu: Department of Forestry; 1992. 

17. Abborr lA. La 'au Hawaii, Traditional Hawaiian Uses Of Plants. 
Honolulu: Bishop Museum Press; 1992. 

18. Sidi E. Oil of Calophyllum inophyllum in dermatology. La vie 
medica/e. May 1955:82-8. 

www.herbalgram.org 2004 

19. Pocidalo JJ , Chaslor M. Oil of Calophyllum inophyllum on 
experimental burns [separate report]. Communication of the 
Society of Biology February 12, 1955. 

20. U.S. Department of Agriculture, Agricultural Research Service. 
Dr. Duke's Phytochemical and Erhnoboranical Databases Web 
sire. Available ar: <www.ars-grin.gov/cgi-bin/duke/chem-acrivi
ries.pb. Accessed O ctober 3, 2003. 

21. Medical Microbiology and Infectious Diseases database "Bugs" 
Index Web sire. Avai lable ar: <www.medinfo.ufl.edu/ 
year2/mmid/bms5300/bugsl> . Accessed O ctober 3, 2003. 

22. Lederer E, Dietrich P, Polonsky J. On rhe chemical constitu
tion of calophylloide and calophyllic acid from rhe nuts of 
Calophyllum inophyllum. Bulletin of the French Chemical Society. 
1953;5:546-9. 

LIPID COMPO SITIO N OF T AMANU OI L 

The oil of tamanu contains basic classes of lipids 
(fats) , enumerated below. 

G ENE RAL LIPID COMPOSITIO N 

Neutral lipids 92% 

Glycolipids 6.4% 

Phospholipids 1.6% 

NEUTRAL LIPIDS 

Monoacylglycerols 1.8% 

sn -I ,3 - Diaglycerides 2.4% 

sn -I ,2 (2,3) - Diaglycerides 2.6% 

Free fatty acids 7.4% 

Triacylglycerols 82.3% 

Sterols, sterolesters and hyd rocarbons 3.5% 

G LYCOLIPIDS 

Monogalactosyldiacylglycerol 11.4% 

Acylated sterolglucoside 13.1% 

Monogalactosylmonoacylglycerol 22.2% 

Acylmonogalactosyldiacylglycerol 53 .3% 

PHOSPHOLIPIDS 

Phosphatidylethanolamine 46.3% 

Phosphatidylcholine 33.8% 

Phosphatidic acid 8.1% 

Phosphatidylseri ne 6.1% 

Lysophosphatidylchol ine 5.7% 

Source: References 2, 15, 22 
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Quality 
Control in 

Herbal 
Preparations 

Using Botanical 

Reference Standards 

for Proper 

Identification 
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by Trish Plaster 

and Jim Lassiter 

T
e increasingly impor
ant area of quality 
ontrol as it relates to 
erbal products 
egins with the ability 

to accurately determine the botani
cal identity of any given plant 
material. Over the past several 
decades the herb industry has 
developed sophisticated and 
complex chemical assays to identify 
specific marker compounds in 
plant materials to help ensure iden
tity and/or qualitative aspects for 
the proposed botanical prepara
tion. However, these assays have 
not always been based on botanical 
references, leaving the true identity 
of specific plant materials in ques
tion . The fundamental baseline for 
quality control of herbs is the abil
ity to ascertain botanical identity 
by making reference to plants that 
have been verified by competent 
botanical authorities as being 

correctly classified, according to 
the universally-adopted system for 
the classification and nomenclature 
of plants . 

In his 2-volume work, Species 
Plantarum, published in 1753, 
Swedish botanist Carl von Linne, 
also known as Carolus Linnaeus 
( 1707 -1778), the grandfather of 
biological taxonomy, provided a 
sophisticated universal structure 
that offers a system to identify and 
name plants. Linnaeus wrote the 
polynomials (multi-names, often 
three or more per plant) of all 
plants described up to that time 
and shortened them to the bino
mial (two-name) system univer
sally applied in science today. l.2 In 
this system the family, genus, and 
species of a plant are based on the 
morphology of the flower, i.e., the 
plant's sexual characteristics. These 
identifications serve as a founda
tion for traditional botany, provid
ing a common language for scien
tifically trained professionals from 
any culture, speaking any native 
language, the means to investigate 
the plants of the world and 
exchange information about them. 
The use of this formal framework 
crosses many rel ated botanical 
disciplines. For example, taxon
omy, medical botany, horticulture, 
agriculture, ecology, and ethnob
orany all use the botanical bino
mial sys tem of Linnaeus to 
communicate. 

The herb and natural products 
industries are the places where 
numerous scientific disciplines 
combine with business. The array 
of experts in the natural products 
industry includes botanists, 
ethnobotanists, medical botanists 
(also called herbalists) , pharmacog
nosists, natural products chemists, 
biologists, health professionals 
(e.g., medical doctors, naturopaths, 
acupuncturists, and frequently 
chiropractors), and others. All 
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these disciplines overlap within the 
research and development of herbal 
products. Now, with impending 
and increasing government regula
tions that define good manufactur
ing practices (GMPs) for herbal 
dietary supplements, the applica
tion of many of these disciplines 
joined with good research practices 
will become standard operating 
procedure for product develop
ment and manufacturing activities. 
This confluence emphasizes that 
the science of botany is the founda
tion of the herbal industry. Botany 
becomes the focal element in what 
is now required to ensure the 
sustainability of a truly multidisci
plinary industry. 

The Value of an In-house 
Herbarium 

Curiously and ironically, there 
has long been a paucity of 

applied botany in the botanical 
industry. In the middle 1980s the 
first author of this paper estab
lished one of the first in-house 
herbaria in the American herb and 
natural products industry at the 
Celestial Seasonings R&D Lab. An 
herbarium is a collection of pressed 
plant species, with each individual 
plant mounted on acid-free paper 
designated for archival use. The 
herbarium sample usually contains 
all parts of the plant, but particu
larly the flower to confirm proper 
identification. (The Linnean 
system of classification is based on, 
but not limited to, the sexual char
acteristics of the plant, i.e. , its flow
ers.) H erbarium specimens are 
usually stored in specially built 
cabinets under controlled condi
tions to help ensure long-term 
survival of the samples. 

The Celestial Seasonings 
herbarium consisted of two cabi
nets. One cabinet contained a set 
of pressed herbarium specimens of 
economically important plants 
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used in the teas that the company 
produced; this cabinet also contained 
a set of plants that were either toxic 
or for other reasons undesirable for 
use in the teas. The second cabinet 
collection included seeds from plants 
in the growing region fro m which a 
particular specimen was obtained, 
miscellaneous plants mistakenly 
collected in the same harvest sess ion , 
inappropriate plant parts collected 
during the cleaning of the desi red 
plant, and plant samples for use in 
future products . 

These various reference materials are 
known as voucher specimens. They 
provide direct linkage via a paper trail 
from the field, through the purchasing 
department, to the research and devel
opment department, on to the manu
facturing department, and finally to 
the finished product. The oldest 
collections of plant vouchers were 
made 300 years ago and compiled as 
books, which were held by botanists or 
stored in the libraries of monasteries 
and wealthy patrons. Joseph Banks 
(1 7 43-1820), the originator of the 
extensive herbari um collections 
located at the Royal Botanic Gardens 
in Kew, England, provided most of 
these first specimens from his various 
expeditions, particularly those with 
Capt. James Cook to the South Pacific. 
Banks' collections are now housed in 
the herbarium at the Linnean Society 
in London. These collections were 
expanded with the establishment of 
herbaria in the sixteenth and seven
teenth centuries at universities in 
Bologna (1570), Basel (1588), Oxford 
(1621), and at the Naturkundmuseum 
in Kassel, Germany (after 1569).3 All 
plants used in health products during 
that period were deposited as archival 
records into herbaria (i.e., libraries of 
plant specimens) and eventually many 
became known by their Latin species 
name officinale or officina/is, designat
ing their being the true species offi
cially recognized in various pharma
copelas. 

T hus, the practice of obtaining and 
maintaining reference voucher speci
mens is centuries old. Voucher speci-
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mens have many uses. T hey serve as a 
basis for confirmatory macroscopic 
tests on incoming plant materials and 
if any potential product liabi li ty issues 
arise they can ensure the proper iden
tity of a plant in a commercial prod
uct. These reference materials were 
used most frequently at Celestial 
Seasonings by milling and cleaning 
personnel to help quali fy the identi ty 
and cleanliness of incoming botanical 
materials, preventing contaminations. 

An example of the benefit of this 
collection occurred when there was an 
adulteration of Easte rn European 
comfrey (Symphytum officinale L., 
Boraginaceae) leaf with deadly night 
shade (Atropa belladonna L., 
Solanaceae) leaf. The lab personnel 
were able to review the archival speci
mens to verify that the samples macro
scopically viewed in the research and 
development (R&D) department 
were, in fact , comfrey. 

Another example was the discovery 
of the highly toxic castor bean seeds 
(Ricinus communis L., Euphorbiaceae) 
and precatory bean seeds (Abrus preca
torius L., Fabaceae) found in culti
vated and wild-harvested materials. 
The processing personnel, trained by 
the R&D department personnel wi th 
samples from the herbarium, 
prevented large-scale contaminations 
of the commercial product, potential 
adverse effects on the company's tea 
customers, and potential product 
liability issues. 

Al l research protoco ls, whether 
chemical, biological, or botanical , are 
based on reference substances. With
out a protocol that includes the use of 
reference substances, the results of the 
work cannot be considered scientifi
cally val id or accurate. What then are 
the necessary reference substances for 
botanical research protocols? 

Botanical Reference Materials 

Reference substances are the 
"knowns" used in processes and 

protocols throughout research and 
manufacturing. These substances 
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must be well characterized in order 
to be useful in their application. 
Methods published by various offi
cial and unofficial compendia and by 
standard-se tting orga nizations or 
indeed any authoritative so urce, 
must employ such substances . Orga
nizations that establish such stan
dards include the American Herbal 
Pharmacopoeia (AHP), the Associa
tion of Official Analytical C hemists 
(AOAC) , Association of Systematics 
Collections, the European Pharma
copoeia (EP), the United States 
Pharmacopoeia (US P), and the 
World H ealth Organization 
(WHO). Botanical reference 
substances must also be used in 
chemical tes ting of botanical materi
als, e.g., thin-layer chromatography 
(TLC), high-perform ance liquid 

Curiously and ironically, there 

has long been c1 pmtcity of 

applied botany in the 

bot<mical industry. 

chromatography (HPLC) and related 
chem ical analyt ical methods (see the 
chemical references article on page 
38 of this iss ue), biological assays, 
microscopy, and of course, in botan
ical evaluation and determination at 
a macroscopic level. 

The voucher specimen is considered 
the "gold standard" of botanical refer
ence materials. A voucher specimen is 
a reference sheet and a tool used by 
specialists to properly identify who le 
plants and plant parts. It provides 
documentation for the scientific iden
tification of ethnobiological materi
als.4 The pressed whole plant is perma
nently mounted on archival materials. 
One key consideration is that the 
vouchered material must be represen
tative of the plant population being 
studied. The labels include specific si te 
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information for re-collections. The 
Larin binomial is annotated or verified 
by specialists in the field of botany, 
particularly taxonomy (the discipline 
involving rhe classification and 

One key consideration is that 

the vouchercd 111(1teri(1Imust 

be representative of the ple1 nt 

population being studied. 

'i 
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naming of plants). These specialists 
have usually studied either a specific 
geographic region or a specific family 
of plants. Commonly, these botanical 
specialists have authored papers 
published in peer-reviewed journals 
and are often known internationally 
within the communiry of taxono
mists. 

Botanical voucher speomens are 

,.......,.,. .. -r .. nt<"'-,.~'---

plants collected at flowering rimes 
and/or during rhe harvest. These refer
ence materials, therefore, can be used 
to confirm, without ambiguiry, the 
identiry of rhe plant described or 
named by the user. When the plant is 
harvested in a sterile or non-flowering 
rime, these reference materials are nor 
as definitive, unless they refer to a 
fertile voucher of the same population 
or are accompanied by bulk materials 
that have been fully characterized 
through microscopic examination and 
chemical rests employing suitable 
botanical and chemical reference stan
dards complementing their identiry. 
Materials to confirm idenriry by these 
rests can be scavenged or removed 
from herbaria sheers when bulk excess 
is nor available. Bulk materials that 
have been characterized by chemical 
methods exclusively cannot be consid
ered "authenticated." Authenticated 
specimens are those that have a direct 
link to the vouchered, annotated, 
pressed flowering specimen, except as 
stared above, where they have been 
fully characterized through both 
microscopic and chemical resting 

based on a botanical reference. 

F.l.:,~~!."::.'::.~ ::'.;::!' :.o,..;;.:..·.=:.=-:.."..~.:-.~:- .. 

Why are botanical voucher spec
imens necessary reference materi
als? All "good science" is based on 
the use of "knowns" (reference 
substances) and then testing a 
hypothesis using these references to 
understand the differences and 
similarities. While this can be a very 
creative process, the results of good 
science are always confirmed by the 
use of reference substances and 
previous discoveries. If reference 
substances are nor parr of a research 
protocol, the results do nor employ 
the rigid parameters of science and, 
lacking scientific validiry, can be 
erroneous in their findings. 
Voucher specimens are one such 
reference substance necessary to 
attain the scientific validiry that the 
herb and natural products industry 
needs. Thus, a "characterized" bulk 
herb may nor be based on a known 
standard or reference. In the profes
sional view of these authors, based 
on many years of combined experi-

=-=-~~";'..;::.:_-;-_-;:::-_ 

Polygonaceae Polygonum perfoliatum voucher specimen, 
courtesy of Claude E. Phillips Herba rium, Delaware Sta te 
University, Dover, Delaware. 
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ence in quality control and good 
manufacturing practice (GMP) activi
ties in the botanical industry, the use of 
validated chemical analytical methods 
to assist in the botanical identification 
of a sample, apply only when the 
chemical references are direcrly linked 
to an annotated, herbarium voucher 
specimen. It can then be called 
"authenticated" material. 

One of the primary challenges the 
herb and natural products industry 
faces today is from reporting in the 
media, which appears to delight in 
criticizing and undermining every 
aspect of industry practice. Imple
menting the application of vouchers 
with tracking measures may reduce 
contamination and some of the safery 
concerns and occasional adverse reac
tions due to misidentification, and 
consequenrly, reduce some of the 
adverse publicity that is seen so 
frequently. The application of vouch
ers and other reference substances in 
the natural products industry rhus 
provides a means to assure consumers, 
health professionals, and others that 
the plants used in herbal products are 
accurately identified, legitimate, and 
reliable. 

The first step, then, is to have refer
ence substances and rest methods 
available and in place. Nonprofit 
groups like AHP and USP, and private 
consulrancies like Botanical Liaisons, 
LLC, and others, have focused on 
providing these references materials 
and methods during the last few years. 
Unfortunately, progress has been slow 
and industry support for these efforrs 
has been lacking. 

New GMPs for Botanical Dietary 
Supplements 

The FDA is now forcing rhe issue 
regarding the use of voucher spec

imens through irs issuance of the 
recently proposed GMPs,s the publi
cation of final rules which are believed 
to be forthcoming by the end of this 
year (2004). This regulation will 
govern the manufacturing processes in 
the dietary supplement industry. The 
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following are some excerpts from the 
proposed GMPs (also referred to as 
cGMPs, or current good manufactur
ing practices) that relate to botanical 
standards: 

Dietary ingredient identifica
tion is an important part of 
cGMPs . . . [and] identity testing 
requirements are needed bur .. . 
no single approach or rest 
method may be appropriate for 
every dietary ingredient ... [T] he 
key principle in dietary ingredi
ent identification testing is to 
establish an appropriate proce
dure that wiff identifY, with 
certainty, the dietary ingredients 
used in making a dietary supple
ment. [emphasis added) ... The 
manufacturer must conduct iden
tity tests to ensure that they used 
the correct ingredient to prevent 
potential serious adverse events. 
[page 12169)5 

This discussion comes under the 
heading of FDA's focused mandate 
that the forthcoming GMPs for 
dietary supplements assure that these 
products meet specifications for 
"identity, purity, quality, strength and 
composition." [page 12158) .5 Addi
tional excerpts from FDA's Proposed 
Rule on GMPs emphasize the impor
tance of using reference materials for 
botanical identity. FDA presents some 
detail in its discussion of botanical 
identification: 

When sufficient morphological 
characters are present to separate 
the plant species from other plant 
species, an accurate identification 
can be made since morphological 
characters are the sole basis of 
distinguishing most of the world's 
plant species. However, 
unprocessed botanicals that do 
not contain all the plant parts 
necessary to include adequate 
morphological characters to 

assure the correct species should 
have other identity aids or tests to 
assure rhe identity of the botani
cal. [page 12208)5 
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Further, in irs discussion of rhe 
Proposed Rule on GMPs, FDA clari
fies the requirements for laboratory 
control procedures (Proposed 21 CFR 
Section 111.60(b)(iv)) as follows: 

Use of criteria for selecting 
standard reference materials used 
in performing rests and examina
tions. An authenticated plant 
reference material may be used as 
standard reference material in 
performing certain organoleptic 
examinations [organoleptic refers 
to having an effect on the sense 
organs; used in subjective testing 
of food and drug products] . An 
authenticated plant reference 
material is material that has been 
authenticated as the correct plant 
species by a qualified plant taxon
omist. As described earlier in this 
document, an organoleptic exam
ination may be an appropriate 
examination to confirm plant 
identity when sufficient morpho
logical characters are present to 
separate rhe plant species from 
other plant species. [page 12208)5 

Here FDA points to rhe mandatory 
use of reference materials that are (by 
definition) well-characterized and 
authenticated either by compendia! 
reference or in-house measures. With 
this stance FDA takes the position 
that reference materials such as vouch
ers are necessary to conform to 
requirements for laboratory controls 
established in the proposed GMPs. As 
additional evidence of rhe importance 
FDA applies to voucher specimens, in 
the recently-published Guidance for 
Industry concerning Botanical Drug 
Products (i.e. , not dietary supple
ments , but FDA-approved drugs 
made from botanical materials), FDA 
emphasizes the use of the voucher 
specimen as a reference for the iden
tity of the botanical material used. 
FDA states: 

A botanical drug substance can 
be derived from one or more 
botanical raw materials. The 
following recommendations 
apply to each individual botanical 
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Water lily Castalia odorara voucher specimen, courtesy of 
Heber W Young ken Sr. Medicinal Plant Herbarium, Botanical 
Research Institute ofTexas, Fort Worth, Texas. 

raw material used .. .Identification 
by trained personnel of the plant, 
plant parts, alga, or macroscopic 
fungus used, including 
organoleptic, macroscopic, and 
microscopic examination . The 
identification should be done 
against a voucher speCimen 
(reference specimen).G 

Moreover, other countries are 
coming to rhe conclusion that rhe 
voucher specimen is viral for affirming 
the identity of botanical materials. For 
example, in Australia, the Therapeutic 
Goods Administration (TGA) ts 
implementing the use of voucher 
specimens as a mandatory reference 
mareriaJ.l As the regulations in the 
U.S. and other countries evolve, the 
use of voucher specimens becomes 
increasingly mandatory for regulatory 
compliance. This demonstrates clear 
recognition of the validity and mean
ingful nature of the certified voucher. 
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Historically, members of the botan
ical industry have been very trusting 
in their reliance on representations 
from suppliers. When asked: "What 
do I have?" the answer was typically, 
"My supplier knows for sure." Buyers 
too often have relied on the represen
tations made in "certificates of analy
sis" that were often inaccurate, not 

With imminent GMP 

regulations 111(1ndating the 

application of good science over 

trust it becomes essential 

to have a paper trail to the 

hotanin1l source of every Jot 

of herbal material. 

documented, or intentionally mislead
ing. The reality is that this trust was 
often misplaced. With imminent 
GMP regulations mandating the 
application of good science over trust, 
it becomes essential to have a paper 
trail to the botanical source of every 
lot of herbal material. A few compa
nies in the industry have for many 
years included the use of voucher 
specimens in assuring the identifica
tion of the plant materials they incor
porate in their products. However, 
this practice is not as widespread as 
many industry quality experts, and 
others, would like. With the prospect 
of new GMPs forthcoming from 
FDA, it is likely that this practice may 
be more widely adopted. 

Whether for labeling, certificates of 
analysis, reducing liability, internal 
quality assurance (QA), marketing 
purposes, or in-house training-it is 
the opinion of these authors that 
nothing can replace or be substituted 
for a botanical voucher. Bulk crude 
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botanical materials characterized by 
TLC and microscopy must refer to a 
voucher specimen and be retained 
within the lab facility for reference. 
Further chemical testing can be useful 
to provide additional information to 
complement the botanical identifica
tion provided by the voucher. 

Without this traceability (i.e., the 
paper trail to a botanical voucher 
sample), the information is incom
plete and not substantive. If a 
company's internal QA is fully imple
mented, the identity and the reference 
trail can be traced fully to the source 
of supply and the proper identity (the 
Latin name) of the plant. As an alter
native to establishing an in-house 
herbarium containing vouchered spec
imens, a company can contract with a 
third-party laboratory to provide this 
service if the lab has been thorough in 
its botanical methodology. However, 
it is the preference of these authors 
that a company make the relatively 
small-and reasonable-investment 
to have these resources in its own 
possession so that when and if regula
tory and legal conflicts arise, it will be 
able to resolve them immediately. 

Example of Incorrect Identifica
tion in the Scientific Litemture 

A famous example of misidentifica
tion occurred in a university labo

ratory in Germany. 

When first investigating the proper
ties of some herbal material purport
edly in the genus Echinacea at the 
University of Munich, the plant mate
rials were not correctly identified. 
Extraction and analysis were 
conducted and the researchers found 
what they believed were four novel 
sesquiterpenes that had previously not 
been reported in the genus Echinacea. 
A paper and rwo poster presentations 
at professional meetings announcing 
the discovery were publishedS,9,J o and 
later retracted when it was learned that 
the plant material was not echinacea, 
but Parthenium integrifolium, 11 a plant 
in the family Asteraceae and sold in 
the U.S. herb market as "Missouri 
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Snake Root" (a common name that 
was also used for E. purpurea). The 
first modern report of the adulteration 
problem was published in Herbal
Gram in 1985.12 The discovery of the 
misidentified plant material in the 
scientific reports-and the subsequent 
reporting of the misidentification 
error-occurred after American 
botanical author Steven Foster sent 
herbarium specimens of Parthenium 
to the Munich research group. 

The FDA has authorized the use of 
the American Herbal Products Associa
tion's Herbs ofCommerce13 for identify
ing plants on the product label by 
their more commonly used names. 14 

However, even this use of common 
names hearkens to Linnaeus and the 
scientific Latin binomial terminology 
he formalized. The first step in the 
critical process of applying good 
science to the manufacture of botani
cal teas, dietary supplements, and 
other herbal preparations is knowing 
not only the proper scientific name(s) 
of the plant from which any botanical 
material is derived, but also having 
adequate authentication and confir
mation of the plant's accurate botani
cal identification. Linnaeus provided 
the appropriate scientific language to 
use for good botanical science. Botan
ical voucher specimens are useful and 
mandatory tools in applying good 
science to the herb manufacturing 
process. When the publication of the 
Final Rule on GMPs is published, 
presumably during the summer of 
2004, according to some FDA 
spokespersons, FDA will mandate the 
application of this good science to 
herb manufacturing. Beginning now, 
the language of Linnaeus becomes the 
universal language for regulatory 
compliance. A 
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Botanical Liaisons, an ethnobotanical 
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ment of botanical ingredients; intellec
tual property rights; development and 
implementation of Botanical Quality 
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Assurance programs; and botanical 
research that results in unique products. 
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The figure of scullcap and germander, drawn by 
Barbara Alongi, is from a forthcoming manual that 
addresses the identification of common botanicals. 
Botanical specimens or material in commerce may 
be dried and broken, shriveled or faded, and may not 
much resemble the pristine plant in a photograph. 
Line drawings, which lack distracting color and 
dimensionaliry, draw attention to the small anatom
ical details that are truly important to identification. 
Line drawings can compliment botanical vouchers 
but are not replacements. A 

Wendy l. Applequist, PhD 
Scullcap Scutellaria lateriflora and germander Teucrium chamaedrys, 
drawn by Barbara Alongi. ©2004 
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S 
ummary: The increased 
focus on quality control in 
the herbal industry and the 
publication in 2003 of 
proposed Good Manufac

turing Practices (GMPs) by the Food 
and Drug Administration has gener
ated increased interest in laboratory 
methods to determine the identity, 
purity, quality, and potency of botan
ical raw materials as well as finished 
botanical products. Laboratory 
methods include microscopic analysis 
of botanical characteristics of herbs as 
welL as analysis of the plant material's 
chemistry. Analysis of chemical 
constituents of herbal materials is one 
of the primary areas of interest 
among quality control technicians. 
various chemical methods are avail
able to detect the presence or absence 
of"marker" compounds and/or active 
compounds in herbaL extracts, as well 

as to detect the presence or absence of 
potentiaL aduLterants. In order for 
various chemical methods to func
tion, the laboratory must have access 
to high quality "reference 
substances, " including pure "reference 
standards, "the pure compounds used 
to caLibrate the analytical machinery. 
This article discusses the definition of 
pure chemicaL reference standards 
and their vital roLe in herbal quality 
control. 

A discussion about reference 
substances should begin with the 
concept of inherent quality. This 
notion is connoted in the phrase, 
"You cannot test quality into a 
product. You can only produce it." 
That is, appropriate testing is a 
necessary tool to determine the 
inherent quality of a substance. 

GMPs and Reference 
Substances 

Since the publication in March 
2003 by the U .S. Food and 

Drug Administration (FDA) of 
proposed new good manufacturing 
practices (GMPs) for herbal prod
ucts, 1 there has been increased 
interest in all areas of the herb 
industry regarding issues of assur
ing quality and proper identity of 
herbal raw materials and finished 
products. 

For many years prior to the 
FDA's publication of the proposed 
GMPs, responsible manufacturers 
of botanical products had already 
committed to improved procedures 
to ensure quality control and qual
ity assurance. Many of these proce
dures were beyond the formal 
requirements contained in existing 
GMPs for conventional foods, the 
standard which herb and dietary 
supplement manufacturers have 
had to meet. For many companies, 
quality testing has already become 
an integral part of most of the steps 
in the entire production process for 
herbal preparations. This includes 
harvesting and post-harvesting 
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steps, the extraction of the herbal 
preparation, and finally, the 
finished product itself. The crucial 
point in quality testing is the ques
tion, "How are valid and repro
ducible results achieved?" It is the 
duty of a scientist to question his 
or her own results. So how can one 
achieve the goal of producing reli
able and "true" results? 

When testing parameters like 
length , weight, or volume, a scien
tist can rely on official reference 
sources that are directly traceable 
to a common verified standard. 
However, specifying and testing 
the quality of herbal products is 
not reducible to measuring physi
cal dimensions; assessing herbal 
quality requires dealing with the 
inherent complexity and variability 
of botanicals. From a European 
perspective, particularly with 
respect to clinical trials, the active 
principle of an herbal product is 
the herb itself, a complex mixture 
of multiple compounds. Despite 
the enormous scientific efforts that 
have been made in past decades to 
determine the mechanisms of 
action for herbal preparations, 
there are still very few herbs in 
which the observed therapeutic 
effects can be assigned to the activ
ity of one or even a few defined 
constituents. 

Thus, the preparation m its 
entirety must be regarded as the 
active part of an herbal product. 
However, insofar as botanical 
nomenclature is used to define a 
plant in commerce, the use of 
common and scientific names for 
herbs is not as exact as the use of 
chemical names for specific chemi
cals and conventional single-chemi
cal drugs. For example, everyone in 
the herbal field knows that the 
name "valerian root" is not as 
precise a definition of an active 
substance as is the name "acetylsali
cylic acid" (aspirin). The term 
"valerian root" is a generally 
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accepted, standardized common name 
referring the root (more accurately, the 
root, rhiw me and stolons) of Valeriana 
o.lficinalis L. , in the fami ly Valeri
anaceae. Furthermore, valerian root 
(often referred to in Europe by its 
pharmacopeia! name, Radix Valeri
anae) is a defined entity in various 
pharmacopeias (e.g., the German and 
European pharmacopeias). These 
pharmacopeias contain specific botan
ical descriptions of the plant part used 
as well as the range of specific marker 
compounds, which are specified as 
preconditions for the use of the herb 
for official drug status. However, while 
"valerian root" is a precise term for a 
plant material, the actual chemical 
content of that material can vary ei ther 
widely with respect to products so 
named in the marketplace, or within a 
narrow range of chemical variance for 
officially accepted material. 

Therefore, despite the use of 
authenticated botanical voucher speci
mens to help assu re proper identity 
(per the article on botanical reference 
standards in this issue of Herbal
Gram), modern concepts and methods 
relati ng to the quali ty (i.e., chemical 
consistency) of herbal materials and 
products pertain to phytochemical 
markers and fingerprint analyses. 
These markers are the threads that tie 
togethe r production and quality 
control. The World Health Organiza
tion (WHO) states that "the purpose 
of having reference substances is to 
achieve accuracy and reproducibility 
of analytical results required by phar
macopeia! testing and pharmaceutical 
control in general" and that "the 
general use of a reference substance 
should be considered as an integral 
part of a compliance-oriented mono
graph or test procedure used to 
demonstrate the identity, purity and 
content of pharmaceutical substances 
and preparations."2 In the United 
States, herbal products are regulated 
under different types of legal provi
sions than those in the European 
Union (EU); however, the concept of 
a marker-based quality assessment has 
become widely accepted in both 
markets . In the absence of knowing 
the identity of the compounds specif-
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ically responsible for biological activ
ity, marker compounds have been 
used freq uently as surrogates for qual
ity determination. 

Marker Compounds 

I n the EU the marker-approach is 
obligatory at least for those herbal 

products that are registered medicinal 
products. Acco rding to the EU's 
Committee for Proprietary Medicinal 
Products (CPMP),3 herbal medicinal 
products must contain only herbal 
drugs or herbal drug preparations as 
active substances. For each herbal drug 
or herbal drug preparation, a compre
hensive specification established on the 
basis of relevant scientific data must be 
submitted. T he requirements are laid 
down in the CPMP Note for Guidance 
on Specifications: Test Procedures and 
Acceptance Criteria for Herbal Drugs, 
Herbal Drug Preparations and Herbal 
Medicinal Products. 4 The specification 
must provide details of the characteris
tics, identification, and purity tests. 
Quantification of substances with 
known therapeutic activity or markers 
is obligatory. When pharmacopeia! 
monographs with defined markers are 
not available, the applicant should 
select and identifY suitable markers ("or 
other justified determinations"). The 
choice of markers should be justified. 

In the U.S. , herbal products can be 
so ld as convent ional foods (e .g., 

Reference Standards 

spices, teas), drugs, or dietary supple
ments. The regulations are set down in 
the Federal Food, Drug and Cosmetic 
Act (FDCA), with the provisions 
layi ng the groundwork for dietary 
supplement regulation provided in the 
amendment to the FDCA, which is 
called the Dietary Supplement Health 
and Education Act of 1994 
(DSHEA). The product category 
depends on intended use of the prod
uct. A few herbs are sti ll approved as 

;\discussion Cl bout 

referenn' suhstann's should 

begin \Vith the conc<.'pt of 

inlwrent quc1lity. 

non-prescription, over-the-counter 
(OTC) drugs, e.g. , the stimulant laxa
tive senna (Senna alexandrina Mill. , 
Fabaceae; syn. Cassia senna L. ) and the 
bulk laxative psyllium seed (Plantago 
arenaria Waldst. & Kit. , Plantagi
naceae.) Under the provisions of the 
FDCA, package labels are required to 
accurately reflect the contents of the 
package. There is no regulation or 
legal requirement that herbal dietary 

Reference standards are highly purified compounds used in the testing of 
:various materials, whether they are herbal or conventional drugs. A small 

amount of a referepce standard is used as the basis for the detection of the 
presence and quantity of the same compound in the material being tested. 
Examples of reference standards include specific ginsenosides (e.g., Rgl , Rbl) 
from Asian ginseng (Panax ginsmg CA Meyer, Araliaceae) or American 
ginseng (P. quinquifvlius L.), the terpenes ginkgolideA, Band Cor bilobalide 
in ginkgo (Ginkgo biloba L., Ginkgoaceae), hypericin or hyperforin in St. 
John's won (Hypericum perforatum L., Clusiaceae), etc. Theoretically, pure 
reference standards can be developed by extraction and isolation in an herb 
company's own laboratory, but the technology and the costs to do this may 
be prohibitively high. Most analytical laboratories obtain reference standards 
from (1) chemical supply companies that specialize in the sales oflaboratory 
chemicals, including reference standards, reagents, and other specialized 
chemicals or (2) directly from the few companies that specialize in the 
production and sale of reference standards for herbal products. The purity of 
these compounds can vary unless they are produced according to exacting 
chemical standards. 
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supplements or extracts used in dietary 
supplements should be characterized by 
declaring the content of marker 
compounds on the label. 

Acco rding to FDA's recently 
published guidance document for 
Botanical Drug Products,5 label decla
rations of marker compound content 
are not required fo r a botanical prepa
ration that is intended to be evaluated 
for approval as a drug. FDA has writ
ten, "In the initial stage of clinical 
studies of a botanical drug, it is gener
ally not necessary to identify the active 
constituents or other biological mark
ers or to have a chemical identification 
and assay for a particular constituent 
or marker. Identification by spectro
scopic and/or chromatographic finger
priming and strength by dry weight 
(weight minus water or solvents) can 
be acceptable alternatives. " W ith 
respect to combinations of herbs, 
FDA says, "When multiple active 
constituents or markers are known, 
they should be chemical ly character
ized and their relative amounts should 
be defi ned." 

However, a botanical drug product 
would usually have to conform to the 

cri teria set forth in a monograph 
published by the United States Phar
macopeia, which may include a marker 
or group of markers and/or a finger
print as a standard. Currently, almost 
al l of the monographs published in the 
D ietary Supplement Section of the 
USP have incorporated within them 
an assay for a marker or markers. If a 
botanical product were approved as a 
drug by the FDA, the USP would 
likely move the monograph from the 
Dietary Supplement section to the 
United States Pharmacopeia. 

In the EU many phyromedicinal 
products are produced in accordance 
to standards that are established to 
allow the product to be licensed as a 
drug. Accordingly, there is currendy a 
significant tendency by European 
phyromedicine manufacturers to use a 
variety of phytochemical marker 
substances for the characterization of a 
particular herbal material . In the U.S., 
where herbal dietary supplements are 
often sold as dry powders of the raw 
material or as tinctures, such charac
terization is not required, although the 
identi fi cation of various marker 
compounds and the use of chemical 
reference standards In validated 

analytical methods can provide an 
additional measure to help ensure 
quality of the botanical material . 

Many botanicals manufacturers and 
publishers of botanical monographs 
(e.g., the USP, European Pharma
copoeia [EP]) have set standards for 
minimum content of certain natural 
phyrochemicals in raw materials and 
fini shed products. When these 
compounds have known therapeutic 
activity, assuring minimum content 
can assure therapeutic quali ty of the 
material. Unfo rtunately, the 
constituent or constituents responsi
ble for the therapeutic activity of most 
botanicals is still unknown. In many 
of these cases, one or more natural 
constituents have been selected by 
manufacturers or monograph writers 
as surrogates for determination of 
quali ty of materials . T hese surrogate 
quali ty indicators are referred to as 
marker compounds. Generally, from a 
European phyromedicinal perspective, 
marker compounds should exhibit the 
following characteristics : 

• be characteristic or unique for the 
herbal material or herbal prepara
non; 

Table I: Selected popular herbs and their typical marker substances 

Herb Common Name 
(Latin binomial) [Compendia! Reference]* 
Asian Ginseng (Panax ginseng) NF21 

Black Cohosh (Aaaea racemosa, 
syn. Cimicifuga racemosa) 

Butcher 's Broom (Ruscus acu/eatus) 

Butterbur (Petasites hybridus) 

Devil ' s Claw (Harpagophytum procumbens) 

Ginkgo (Ginkgo biloba) NF21 

Kava Kava (Piper methysticum) 

Milk Thistle (Silybum marianum) NF21 

St. John's wort (Hypericum perforatum) NF21 

Various Chinese herbs* 
(Aristo/ochia manshuriensis, A. west/andii) 

Standard(s) 

Ginsenosides Rg1/Rbl 

27-Deoxyactein 

Ruscogenin 

Petasin 

Harpagoside, Harpagide, 
8-p-Coumaroylharpagide 

Bilobalide, Ginkgo! ides A/B/C/j 

Kavalactones 

Silybin/Silydianin 

Hyperforin, Hypericin 

Aristolochic acid 

* N F21 = National Formulary 21st ed. (published by the United States Pharmacopeia) 

t AS = proven active substance; M = marker substance; FM = foreign toxic compound 

Categoryt 

M 

M 

M 

M 

M 
M 

M 

AS, M 

AS,M 

M 

FM 

[Note: Some compounds have proven activity and can also be used as markers due to their relative rarity or uniqueness.] 

t Various Chinese herbs have been adulterated and/or substituted with herbs of the genus Aristolochia, containing the 
nephrotoxic, carcinogenic compound aristolochic acid. Such herbs that have been sometimes adulterated include Clematis 
armandii and Stephania tetrandra, but these herbs do not contain aristolochic acid. 
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be a substance with an established 
chemical structure; 

• be present in the herbal drug 
preparation and finished product 
in sufficient amount to allow 
development and creation of a 
scientifically valid analytical 
method for both; 

• be accessible to quantification 
with common analytical equip
ment (e.g., gas chromatography 
[G C], high-performance liquid 
chromatography [HPLC], high
performance thin-layer chro
matography [HPTLC]) to keep 
costs of routine analysis moderate; 

• be sufficiently stable under the 
conditions of storage and use of 
the final product; 

• not be present in other herbs 
contained in the fini shed product 
when it is necessary to selectively 
quantify the content of one herb 
or herbal preparation in a multi
component product; and 

• be commercially available or able 
to be isolated by the company in 
its own laboratory. 

Table 1 shows some popular herbs 
and their typical marker substances. 
The marker substances can be desig
nated as such based on their use of 
quality control purposes and/or 
because they are known active 
compounds. 

Herbal Reference Substances 

Herbal reference standards can be 
produced in two ways: (1) by 

isolation from natural sources from the 
plant material and (2) by partial or 
total synthesis, i.e., artificially via 
chemical processes. Generally speaking, 
any compound that can be separated 
from its natural matrix with sufficient 
chromatographic resolution on an 
analytical scale can be isolated from the 
same source in sufficient quanti ty to be 
useful as a reference standard. But the 
low concentration of many substances 
of interest in their preferred herbal 
source may make isolation prohibi
tively expensive and thus not economi
cally viable. In some cases, though, a 
higher content of the same compound 
may be found in herbal sources other 
than the herb of interest. 

In principle, chemical synthesis is 
an alternative. Bur many herbal 
compounds have very complex struc
tures and a high specificity with regard 
to possible stereochemical isomers, 
which may make synthesis compli
cated and costly. Therefore, despite 
the enormous progress in synthetic 
chemistry, synthes is is-for economic 
reasons-still restricted to very few 
cases as long as a given compound is 
needed fo r analyt ical purposes only. 
Recent examples for syntheti cally 
derived reference standards are 

Figure I: HPLC Chromatograms ofTwo Commercial Samples 

of Hyperforin (from St. John's wort) 

CH, CH, 

H,C ~ CH, 
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rubiadi n and lucidin fo r non1 JUice 
(Morinda citrifolia L. , Rubiaceae). 
These toxic anthraquinones occur in 
parts of the noni plant, but nor in the 
fruits, and are therefore used to check 
the qual ity of the production processes 
and the fini shed product. They are 
easily accessible by synthetic path
ways, though isolation is di ffi cult 
because of the small quanti ty appear
ing in natural sources. Also, for one of 
the widely known reference standards 
hypericin fro m Hypericum perforatum 
L. (see Table 1), synthesis is a good 
al ternative to isolation. 

Viewing reference substances as a 
basis of ensuring the quali ty of analyt
ical measurements (and by proxy, qual
ity of the herbal material), it is evident 
rhat the quali ty of the reference stan
dards themselves is of crucial impor
tance to ensure a reliable and docu
mented level of qual ity, safety, and effi
cacy of herbal raw materials and prod
ucts. Although many herbal substances 
are commercially available today, the 
commercial analytical products are not 
always made from high quali ty materi
als. For example, Figure 1 shows two 
commercially available batches of the 
"reference standard" hyperforin (the 
phloroglucinol marker compound 
from St. John's wort)-both labeled 
for a content (by HPLC) of greater 
than 90%-as received in the authors' 
laboratory. By comparing the HPLC 
chromatograms of both, it is obvious 
that only one batch (blue line) is suffi
ciently pure to serve as a reference for 
the quantification of hyperforin in an 
herbal preparation. T he second batch 
(green line) is useless since its labeled 
content is nor its true content, as 
evidenced by the presence of numer
ous additional peaks in the chro
matogram. The reader will notice that 
the putative hyperforin peak is not 
even the largest among them. lr is 
possible that an inadequate analytical 
method was used to establish puri ty or 
that the batch was not tes ted regularly 
to assure that it did not decompose 
over nme. 

When it comes to an appropriate 
handling and use of chemical reference 
standards, it is necessary to have an 
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appreciation of the different substance 
types that are commonly available. 
This appreciation is necessary for both 
economic reasons and to ensure that 
the reference standard is of sufficient 
quality to meet its intended use. In 
short, some testing processes or proce
dures may not require a material that is 
99.9% pure, while others might. It 
bears mention that purity and costs of 
reference standards are directly related: 
the more pure the material, the higher 
the cost. So using a more pure stan
dard when a less pure material might 
do is not an economically sound deci
sion. In contrast, using a less pure 
material when a more pure compound 
is appropriate could invalidate an 
entire series of expensive analyses. 

According to the WHO, there are 
two different types of chemical refer
ence substances that can be distin
guished in connection with the quan
tification of compounds in an herbal 
product: primary and secondary refer
ence substances. 2 

"A designated primary chemical refer
ence substance is one that is widely 
acknowledged to have the appropriate 
qualities within a specified context, and 
whose value is accepted without requir
ing comparison to another chemical 
substance."2 This means that only 
highly purified compounds, with 
defined and documented identity, 
purity, and content can be used as 
primary reference substances. Essen
tially, the primary reference substance 
establishes a fundamental value for a 
specified analytical method, on which 
all other definitions of content depend. 

WHO states that "a secondary chem
ical reference substance is a substance 
whose characteristics are assigned 
and/or calibrated by comparison with a 
primary chemical reference 
substance."2 This comparison allows 
for the definition of the content of a 
particular substance without generating 
the complete data about identity, 
purity, and content for the substance 
itself. This is only possible when a 
primary reference substance is available 
for calibration. In comparison to the 
field of measuring physical dimensions, 
one ounce (avoirdupois) can only be 
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defined as 0.0283 of a kilogram when 
the mass of a kilogram is itself defined. 
Secondary reference substances are 
often called working standar~a term 
that indicates their importance in 
"everyday" laboratory work. 

The USP and the EP offer primary 
reference substances for use with 
methods specified in their respective 
monographs. From a regulatory point 
of view, despite their high purity, these 
pharmacopeia! standards are not valid 
for analytical purposes, ocher than 
their use in methods described in the 
respective monographs. 

Finally, any other chemical 
substance with known structure can 
be used as a standard for identity test
ing, although its content may not be 
defined. For example, in fingerprint 
analysis by thin layer chromatography 
(TLC) the comparison of a prepara
tion with marker substances shows 
whether or not the desired 
compounds are present. 

Defining a Chemical Reference 
Subst ance 

A t this point it is necessary to 
1""\discuss the determination of the 
content of a reference substance. The 
knowledge about how the content of a 
given reference substance is estab
lished is an essential prerequisite for its 
appropriate use in quantitative analy
ses . Unfortunately, many users of 
reference standards are not aware of 
the danger of using a reference 
substance-the content of which is 
not clearly defined-for the quantifi
cation of a component. 

The first step in defining a chemical 
reference substance is always its identi
fication. Today, nuclear magnetic reso
nance spectroscopy (NMR) and mass 
spectrometry (MS) are the most impor
tant tools for structure elucidation (the 
determination of the actual three
dimensional chemical structure of a 
specific molecule) . The second step is 
to examine its purity. Again, this 
requires a combination of different 
methods. High performance liquid 
chromatography (HPLC) or gas chro
matography (GC) are typical tech
niques used to search for organic impu-
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rities, as is thin layer chromatography 
(TLC). The content of water and resid
ual solvents needs to be established, 
and elemental analysis would reveal 
whether or not there are inorganic 
impurities present that have to be 
considered. In particular cases, purity 
tests may include other methods, such 
as optical rotation or melting point. 
Then, as the third step, the content is 
typically determined using HPLC or 
GC methods. However, the reference 
substance user should be aware that a 
test for content based on a single 
HPLC or GC method is not sufficient 
because these analytical methods do 
not provide for an absolute content 
value, i.e., detect all possible organic 
impurities. To overcome this problem 
it is widely accepted to establish the 
content based on at least two inde
pendent methods to ensure that the 
assigned value is the "true" one. Until 
the total amount of impurities is 
subtracted from this value, it is not 
possible to speak about the defined 
content of a reference standard (e.g., for 
primary reference substances). 

Because of these complex, time
consuming measurements, "the 
production, validation, maintenance 
and distribution of chemical reference 
substances is a costly and time
consuming undertaking."2 For the user 
of reference substances this statement 
simply means that reference standards, 
especially verified reference standards, 
are expensive materials and it is of high 
importance to optimize their use. 

In most day-to-day lab work, the 
ideal procedure for quantification of a 
single compound in a mixture
comparison with a verified reference 
standard-is impractical due to the 
high costs of the standards. Therefore, 
the most common procedure is to buy 
a small amount of a commercially 
available primary reference substance, 
or generate one's own primary 
substance, and to calibrate the content 
of cheaper bulk batches (i.e., less pure) 
of the same substance by comparison 
with the primary substance, thus 
producing secondary or working stan
dards. This process provides a defined 
content for the working standard. The 
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approach saves money because the 
amount of primary reference 
substance needed for comparison is 
lower and because only a single analyt
ical method is generally required to 
assign the content value to the second
ary standard. 

But some pitfalls must be consid
ered carefully. Usually, reference 
substances are used over a long period 
of time; for example, in routine analy
sis or stability testing. But the content 
of a reference substance depends on 
variable factors: 

• Decomposition may occur, espe
cially if the substance is not prop
erly protected against oxygen 
and/or light. 

• The water content and the 
content of other residual solvents 
may change if the reference 
substance is not stored in an 
airtight vessel. 

• Consequently, storage of reference 
substances under defined condi
tions in a cool, dry, dark place is 
essential, but it does not eliminate 
the need to retest regularly. 

However, sooner or later a batch 
will be completely depleted. In view of 
this inevitability, every new batch of a 
reference substance should be tested 
by direct comparison with the preced
ing batch . Further, it is important to 
order new reference material before 
the previous batch is exhausted. In the 
authors' opinion, this is the only way 
to provide comparability and traceabil
ity of content values in the long-term. 

Most often, users are left to discover 
all these requirements concerning the 
methodically correct use of reference 
substances on their own. In the 
authors' opinions, it should be possible 
for users to choose whether they want 
to perform all the procedures described 
above on their own, or whether they 
will simply purchase a working stan
dard from a reputable supplier who 
offers long-term traceability of the 
calculated content values. 

A supplier of reference substances 
could offer (1) "primary" or verified 
reference substances with a defined 
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content and complete documentation 
avai lable, and (2) ready-ro-use work
ing standards for which the calibration 
against the "primary" substance is 
clearly and traceably documented. 

By providing such documentation 
the requirements regarding (1) stabil
ity testing, (2) examination for impu
rities, (3) definition of storage condi
tions, and (4) documentat ion of all 
these procedures are minimized for 
users. Consequently, users finally get 
what th ey really need: reference 
substances, characterized through a 
defined content, at reasonable cost, 
and traceable to a basic "primary" 
value for a sufficient period of time. In 
this way, manufacturers of herbal 
products can help to ensure that the 
analytical testing-which will proba
bly be required for many herbal prod
ucts under new GMP regulations
will be based on high-quality reference 
substances. In the opinion of these 
authors, this will ultimately result in 
the production of more herb products 
of reliable quality. -"" 
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I
n 2001, about 70% of the 
U.S. population used at least 
one dietary supplement 
(including vitamin supple
ments) .1 In 2000, dietary 

supplements sales made up a $17 
billion industry, up from $9 billion 
in sales 5 years earlier.2 However, the 
once explosive growth of this indus
try has slowed, perhaps due in part 
to reports of inaccurate labeling, 
adulteration, contamination (with 
pesticides, heavy metals, or toxic 
botanicals), drug interactions, and 
other adverse events. Some 
members of the industry are work
ing to regain public confidence by 

demonstrating the quality of their 
products. Several "seal of approval" 
programs exist to assure the public 
that products actually contain what 
they are purported to contain and 
do not contain extraneous materials 
or adulterants (e.g., those programs 
established by ConsumerLab.com, 
www.consumerlab.com; NSF Inter
national, www.nsf.org; and the U.S. 
Pharmacopeia [USP], 
www.usp.org.). [Editor's note: Iden
tification of these programs does 
not imply endorsement or recom
mendation by the National Insti
tute of Standards and Technology.] 

The Food and Drug Adminis
tration (FDA) and the National 
Institutes of Health (NIH) are 
also interested in the contents of 
dietary supplements, their safety, 
and their efficacy. The demonstra
tion of quality or authenticity of a 
substance is easier if one can 
demonstrate equivalence between 
a material known to be authentic 
and the marketed product in 
question. This is one use for what 
is known as a reference material. 
Alternatively, a reference material 
may be used to confirm whether a 
laboratory's analytical method 
provides accurate results; it could 
also be used as part of a labora
tory's or a supplement manufac
turer's quality assurance program 
to support the reliability of the 
day-to-day use of such a method. 

Reference materials (RMs) may 
be defined differently depending 
on the communiry providing the 
definition . Reference materials 
may be compendia! (i.e. , defined 
in published literature, such as a 
pharmacopeia or codex, and 
usually recognized as an official 
publication by government 
authority). They may not require 
additional characterization, or 
they may be thoroughly character
ized to assure identity, strength, 
quality, and purity.3 In analytical 
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chemistry, the International Orga
nization for Standardization 
(ISO) defines a reference material 
as "a material or substance one or 
more of whose property values are 
sufficiently homogeneous and 
well established to be used for the 
calibration of an apparatus, the 
assessment of a measurement 
method, or for assigning values to 
materials."4 An extension of this 
concept is certified reference 
material (CRM), which the ISO 
defines as "a reference material, 
accompanied by a certificate, one 
or more of whose property values 
are certified by a procedure which 
establishes its traceability to an 
accurate realization of the unit in 
which the property values are 
expressed , and for which each 
certified value is accompanied by 
an uncertainty at a stated level of 
confidence. " 4 

The National Institute of Stan
dards and Technology (NIST) 
issues CRMs that are called Stan
dard Reference Materials® 
(SRMs).S As parr of the U.S. 
Department of Commerce, NIST 
is the national metrology institute 
(NMI) of the U.S. and is respon
sible for establishing a measure
ment foundation to underpin and 
support national and interna
tional commerce. Other NMis 
(e.g. , the National Research 
Council of Canada, the Institute 
for Reference Materials, and 
Measurements in the European 
Union) as well as commercial 
enterprises also issue CRMs. 

SRMs exist for both chemical 
and physical measurements. Of 
the approximately 1400 different 
SRMs issued by NIST, over 950 
are certified for chemical compo
SitiOn. Chemical composition 
SRMs span the range from acidic 
solutions containing a single 
element for calibration of the 
instrument used to measure that 
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element to complex food or environ
mental matrices certified for numer
ous individual organic and/or inor
ganic constituents. (Some SRMs 
have values assigned for over 100 
constituents.) The natural-matrix 
SRMs are intended for use in validat
ing the complete analytical process 
from extraction to the final measure
ment. Analytical chemists can meas
ure a component in a chemical
composition SRM (or other reference 
material) at the same time as they 
measure that same component in the 
sample material that they are testing. 
If they get the correct answer for the 
certified material, then it is likely that 
they are getting the correct answer in 
the test material as well. Examples of 
current NIST natural-matrix SRMs 
include: food matrices (meat 
homogenate, baking chocolate, 
peanut butter) with values assigned 
for nutrients; environmental matrices 
(sediment, oyster tissue, air particu
late matter) with values assigned for 
environmental pollutants; and clini
cal matrices (human serum and 
urine) with values assigned for 
constituents such as cholesterol, crea
tinine, glucose, and electrolytes. 

Because of a recognized lack of 
publicly available, validated analytical 
methods for dietary supplements
and a lack ofiSO-compliant reference 
materials for validation of analytical 
methods-NIH's Office of Dietary 
Supplements (ODS) was mandated 
by Congress to fund development of 
analytical methods and reference 
materials for dietary supplements.6 

Taxonomically authentic botanical 
reference materials with assigned 
values for concentrations of active 
and/or marker compounds, pesticides, 
mycotoxins, and heavy metals are 
necessary to assist in the verification of 
manufacturers' label claims and qual
ity control during the manufacturing 
process. As part of a multi-year intera
gency agreement among NIST, ODS, 
and FDA's Center for Food Safety and 
Applied Nutrition and Center for 
Drug Evaluation and Research, NIST 
has initiated development of SRMs 
for dietary supplements. 
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How Are Standard Reference 
Materials Certified? 

N IST recently re-evaluated the 
process of assigning values to 

SRMs for chemical measurements.5 

This process resulted in the identifi
cation of three categories of assigned 
values-certified, reference, and 
information values-and seven 
value-assignment modes. An NIST 
certified value is a value in which 
NIST has the highest confidence in 
its accuracy in that all known or 
suspected sources of bias have been 
fully investigated or accounted for by 
NIST. An NIST reftrence value repre
sents a best estimate of the true value 
in cases where all known or suspected 
sources of bias have not been fully 
investigated by NIST; reference 
values have associated uncertainties 
that may not include all sources of 
uncertainty and may represent only a 
measure of the precision of the meas
urement method(s) (e.g., if a 
constituent is measured by one 
analytical technique, the uncertainty 
might represent only the repeatability 
of the measurements and would not 
include an uncertainty component 
that arises from differences among 
independent methods) . NIST infor
mation values are provided for 
analytes that may be of interest to the 
SRM or RM user, but for which 
insufficient information is available 
to NIST to assign the uncertainty 
associated with the value (and there
fore, typically, no uncertainty is 
reported). 

Certified values for chemical 
composition may be assigned to an 
SRM using three approaches: (1) a 
single primary method with confir
mation by other methods, (2) two or 
more independent, critically evalu
ated methods, or (3) one method at 
NIST and different methods by 
outside collaborating laboratories. 
For the botanical dietary supplement 
SRMs currently in process, as well as 
those being proposed, NIST will use 
the second approach with an appro
priate combination of independent 
extraction, chromatographic separa-
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tion, and detection methods to make 
measurements. Results from NIST 
analyses will be combined with 
results provided by collaborating 
laboratories to generate the assigned 
values; depending on the quality and 
agreement of the data, these values 
may be denoted as certified values. 
Results from collaborating laborato
ries alone may be used to assign refer
ence and information values as well. 

Rt'ft'n.'nn' nltltt'ri(lls {RI\1s) 

111tlY lw ddined diflt'rt'llt ly 

depl'nding on tlw community 

providing t lw dd.inition. 

Ephedra-Containing Reference 
Materials 

Because of safety concerns, FDA 
and ODS identified ephedra 

(Ephedra sinica Stapf., Ephedraceae) 
as the dietary supplement of highest 
priority for reference material devel
opment. (This was done prior to 

FDA's ban of ephedra in dietary 
supplements which went into effect 
April 12, 2004.6) It was envisioned 
that potential users of these materials 
may have needed to make measure
ments in raw or finished products; 
therefore, the reference materials for 
ephedra and other botanical ingredi
ents will take the form of a "suite" of 
materials consisting of ground dried 
authentic plant material, extract of 
the plant material , and finished prod
uct(s). 

NIST has developed a suite of 
ephedra-containing SRMs consisting 
of the following: 

• Ground and sieved plant mate-
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rial (SRM 3240 Ephedra sinica 
Stapf); 

• A natural extract prepared from 
the SRM 3240 material (SRM 
3241 Ephedra sinica Stapf Native 
Extract); 

• The extract used to prepare 
SRM 3241 fortified to contain 
nominally 8% total ephedrine 

alkaloids (SRM 3242 Ephedra 
srmca Stapf Commercial 
Extract); and 

• Two "finished product" materi
als containing ephedra--one a 
mixture of ground caplets and 
the contents of capsules (SRM 
3243 Ephedra-Containing Solid 
Oral Dosage Form) and the 
other a mixture of protein drink 
mixes (SRM 3244 Ephedra
Containing Protein Powder). 

The authentic plant material and 
extracts were acquired by the FDA. A 
single year's harvest of E. sinica from a 
field in China was acquired in 2002. 
The crop was examined by a Chinese 
taxonomist who verified its identity; 
representative herbarium specimens 
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were collected at the time of flower 
and shipped with the dried botanical 
following harvest of the same year. 
The herbarium sheets were deposited 
at the herbarium of the FDA's Center 
for Food Safety and Applied Nutri
tion. A portion of the dried plant 
material was processed as the 
powdered botanical raw material 
(SRM 3240). The remainder of the 
biomass was extracted and used in the 
production of the "native extract," 
SRM 3241 and the "commercial 
extract," SRM 3242. SRM 3242 is 
SRM 3241 spiked with ephedrine to 
yield nominally 8% total ephedrine 
alkaloids. The two finished product 
SRMs are blends prepared from prod
ucts NIST acquired in the market
place. (The use of these commercially 
available products for preparation of 
the SRMs does not mean that those 

All five materials were bottled 
under nitrogen and radiation-steril
ized. Samples were selected for analy
sis, including an assessment of homo
geneity. For the suite of ephedra 
SRMs, the ephedra alkaloids are a 
primary focus and were measured 
using several approaches including 
liquid chromatography (LC) with 
ultravio let light (UV) absorbance 
detection, LC with mass spectrome
try (LC/MS) and tandem mass spec
trometry (LC/MS/MS), and gas 
chromatography with MS. A chro
matographic profile or "fingerprint" 
of the ephedrine alkaloids as well as 
other plant constituents is provided 
for use as a reference. N IST has also 
determined caffeine, synephrine (the 
alkaloid found in bitter orange peel, 
Citrusx aurantium L., Rutaceae), and 
toxic elements (e .g., arsemc, 

products were neces
sarily the "best" 
ephedra-containing 
products available in 
the marketplace at the 
time they were 
purchased, nor do the 
SRMs set the "stan
dard" for what an 
ephedra-containing 
product should have 
contained. These 
SRMs are intended for 
use by analytical 
chemists who want to 
make sure that their 
methods of analysis 
are providing accurate 
results in the analysis 
of their own samples. 
To do this, they can 
use the SRM, a mate
rial with a known 
"right answer, to 
determine whether 
their analytical meth
ods are also providing 
that same answer. 
They can then have 
greater confidence in 
the results that they 
are obtaining when 
they analyze their own 
samples.) 

2004 

Table I :Acronym key 

COER Center for Drug Evaluation and 
Research (at FDA) 

CFSANCenter for Food Safety and Applied 
Nutrition (at FDA) 

CRM Certified Reference Material 

FDA Food and Drug Administration 

GMP Good Manufacturing Practices 

ISO International Organization for 
Standardization 

LC Liquid Chromatography 

MS Mass Spectrometry 

NIH National Institutes of Health 

NIST National Institute for Standards 
and Technology 

NMI a national metrology institute 
(e.g., NIST) 

NSF (formerly) National Sanitation 
Foundation (now known by its 
initials only) 

ODS Office of Dietary Supplements 
(at NIH) 

RM Reference Material 

SRM® Standard Reference Material® 
(a trademark of NIST) 

USP United States Pharmacopeia 

uv Ultraviolet (light) 
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cadmium, mercury, and lead) in 
these materials. Collaborating labora
tories provided results for these 
analyres as well as for the nutritional 
composition (fat, protein, carbohy
drate, individual amino acids, vita
mins, and minerals) of the protein 
powder. Collabo rating laboratories 
will provide additional information 
as appropriate, including a "finger
print" using thin-layer chromatogra
phy, and possibly microscopic and 
genetic information. 

In general, NIST's SRMs a re 
intended to have at least a five-year 
shelf-life. As for all SRMs, the stabil
ity of the botanical-containi ng 
dietary supplement materials will be 
monitored over their lifetimes. 
Accelerated stability studies, under 
International Conference on 
Harmonization conditions, were 
performed on the ephedra-contain
ing SRMs, and long-term stabili ty 
studies are continuing. 

Intended Use of Dietary 
Supplement SRMs 

T he dietary supplement SRMs are 
intended for the same purposes 

as other natural-matrix SRMs, 
namely: (1) to val idate the reliability 
and precision of new analytical 
methods, and (2) to provide quality 
control for routine analyses whereby 
the SRM is analyzed at appropriate 
regular intervals as part of a labora
tory's quality assurance protocol or a 
company's good manufacturing 
practices (GMPs). Natural-matrix 
SRMs provide for validation of the 
complete analytical process includ
ing extraction, isolation of the 
analyres of interest, and separation 
and detection. These dietary supple
ment SRMs can be used by manu
facture rs for improving quality 
control of their manufacturing 
processes, by researchers for verifYing 
the accuracy of their analyses, and by 
the FDA for monitoring marketed 
products and, when appropriate, for 
enforcement actions. 
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Future Activities 

T he ephedra materials are the first 
in a proposed series of botanical

containing SRMs to be developed 
over the next 5 years. The next set of 
priorities identified by ODS and 
FDA are ginkgo (Ginkgo bifoba L. , 
G inkgoaceae), birrer orange (Citrus x 
aurantium L., Rutaceae) , saw 
palmetto (Serenoa repens [W. 
Bartram] Small, Arecaceae), St. John's 
wort (Hypericum perforatum L., 
C lusiaceae), and green tea (Camellia 
sinensis [L.] Kuntze, Theaceae). The 
proposed SRMs for these next mate
rials wi ll fo ll ow the model used for 
the ephedra materials and will consist 
of suites of plant material, extracts, 
and finished product(s) . Materials for 
multivitamin/ multimineral tablets, 
beta-carotene, and vitamin E have 
also been added to the list. The goal 
of the N IST/ ODS/F DA collabora
tion is to provide SRMs for 6 to 8 
dietary supplements during the next 
5 years. The ultimate goal is to 
p rovide regulators and th e herb 
industry with high-quali ty, depend
able reference materials to val idate 
analytical tes ting methods and to 

help ensure a high degree of reliabil
ity in the quality control and manu
fac ture of herbal dietary su.rplements 
and related preparations. A 
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I 
n the past few years, several 
technologies have been 
developed to assist the 
manufacturers of herbal 
dietary supplements in 

determining the various types of 
bioactivity and bioavailability of 
herbal preparations. These meth
ods can help assess the activity of 
the total formulation and/or the 
primary individual active 
compounds in these preparations. 
These laboratory processes are 
conducted in what is generally 
referred to as bioassays (biological 
assays) or "in vitro" assays-liter
ally "in glass," referring to the fact 
that they are generally conducted 
in test tubes and/or laboratory 
glassware. Bioassays are designed 
to simulate an animal or human 
physiological process. These in 
vitro assays are distinguished from 
in vivo tests which are conducted 

on live animals, and ex vivo assays 
which are conducted on animal 
tissues and/or organs or some 
other artificial environment 
outside of a living organism. 

Quality Control Issues 

Botanicals contain a complex 
mixture of naturally occurring 

compounds, some of which are 
either active, inactive, or some
times present in quantities too low 
to exhibit significant biological 
activity. Consequently, it is often a 
challenge to identify the some
times relatively minute quantities 
of active constituents in both raw 
materials and finished products
assuming that the active 
compounds in the plant material 
are known. This is one of the 
primary reasons why the chemical 
standardization of natural prod
ucts is often difficult and costly. 
(Chemical standardization, the 
process whereby a certain 
compound or group of 
compounds is fixed at a certain 
level or range, is often based on 
constituents that are selected as 
"marker compounds;" i.e. , they 
are not necessarily picked because 
of their biological activity, but 
because they may be used for 
quality control purposes, as they 
may be distinct markers for a 
particular genus or species.) 1 

There is a wide range of labora
tory techniques available to help 
ensure quality. The use of both 
botanical and chemical reference 
substances in quality control 
(QC) and quality assurance (QA) 
of botanical raw materials and 
finished products (as described in 
the preceding articles in this issue 
of Herba!Gram) are significant 
components of a well-designed 
QC and QA program. There are 
also other methods that go 
beyond botanical and chemical 
means of ensuring proper identity 
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and lack of contamination. These 
range from the use of microscopy 
for identifying raw plant materi
als, to chemical analytical meth
ods to identify the levels of various 
active or marker compounds, to 
laboratory methods to determine 
the presumed activity of a prod
uct, as measured by bioassays 
methods that attempt to mimic 
various organ functions or physio
logical systems. 

One of the reasons cited by 
developers of bioassays to 
promote their services is that the 
chemical variability of herbal 
compounds suggests that this vari
ability may increase to a level that 
can affect the biological activity of 
the herbal preparation. This can 
be particularly difficult to moni
tor if only one chemical or group 
of related chemicals (called a frac
tion) is the only marker 
compound(s) that might be quan
tified in chemical testing only. As 
herbal advocates often point out, 
the activity of an herb is usually 
determined by more than one 
active ingredient, unlike the single 
active molecule that often charac
terizes the conventional drug 
model. "Most often a desired 
biological response is due to not 
one but a mixture of bioactive 
plant components, and the rela
tive proportions of single bioac
tive compounds can vary from 
batch to batch while the bioactiv
ity still remains within tolerable 
limits. Thus physical or chemical 
analysis of a single component in 
such mixtures is not completely 
satisfactory. "2 

In Vitro Bioassays for 
Assessing Herb Product 
Activity and Bioavailability 

N umerous in vitro bioassays 
have been available to the 

herb and pharmaceutical indus
tries to assist in determining activ-
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icy of a plant-based preparation in 
the laboratory. Some of these bioas
says are proprietary and have been 
used solely for the development of a 
particular company's own products, 
while others are (or were formerly) 
available as licensable methodologies 
for use in quality control and product 
enhancement. Several methods are 
discussed below. 

BioFIT™. Probably the first 
bioassay service marketed specifically 
to the herb and dietary supplement 
industry was BioFIT. BioFIT (an 
acronym for "Bio Functional 
Integrity Tested") was developed by 
Paracelsian Laboratories of Ithaca, 
NY (formerly known as Paracelsian 
Langmuir Laboratories) . BioFit was 
promoted to the botanical products 
industry in the late 1990s as a means 
to help ensure consistency of activity 
of herbal dietary supplements as 
measured by the company's propri
etary bioassays. The company 
appears to have ceased operations.* 

Despite Paracelsian's apparent 
demise, knowledge of the former 
availability of the BioFit process can 
be instructive. BioFit consisted of a 
battery of in vitro tests to quantifY 
what the company termed the "func
tional activity" of an herb product. 
The manufacturer's website (accessed 
on July 22, 2004) claimed that the 
BioFIT process did not prove 
whether particular supplements are 
effective; it "s imply differentiates 
those products able to consistently 
demonstrate 'activity' associated with 
the benefits stated on the label from 
those that do nor. "3 

According to Paracelsian, the 
BioFIT quality assurance program 
not only tested products using 
conventional analytical techniques 
for identity and content but also for 
"functional biological activity associ-

ated with structure/function claims"3 
(as allowed by Section 5 of the 
Dietary Supplement Health and 
Education Act of 1994). 

The BioFIT process has two stages: 
Certification and Verification. In the 
Certification phase the product's 
mechanism of action was defined (or 
at least, an attempt was made to 
define the mechanism). This was 
accomplished using both theoretical 
explanations and actual data from 
published research demonstrating 
how various components in an herb 
work on cellular or molecular levels. 
To do this, Paracelsian investigated 
many pharmacological and clinical 
studies conducted on the product 
formulation itself (if such research 
was available, which, for herbal prod
ucts produced in the United States, 
was usually not the case) and/or its 
individual phytochemical ingredients. 
Then a range of activity was defined 
based on what is found in these stud
ies. Tested products must have shown 
activity levels within these defined 
ranges in order to be certified BioFIT. 
The BioFIT process also included a 
simulated digestion and intestinal 
absorption model. This allowed , 
according to Paracelsian, for a more 
"realistic" product being tested, given 
that "digestion and absorption (when 
consumed) may effect how the herb 
works in the body. "3 

The second phase of the BioFIT 
process, Verification, involved batch
to-batch testing of a specific herbal 
product to ensure consistent biologi
cal activity of product produced from 
different production batches, each 
over a period of time.3 

In the wake of Paracelsian's appar
ent demise, other suppliers of analyt
ical and bioassay services for the 
conventional pharmaceutical indus
try possess numerous bioassays that 

The "latest news" was posted on Paracelsian's website on June 3, 2003 (accessed by Herba/Gram 
in July 2004). Attempts to reach the company by phone in July 2004 to confirm irs status and 
discuss irs services were answered by a telephone company recording stating that the number 
was no longer in service, with no other number given. Attempts by Herba/Gram to locate a new 
phone number via directory assistance and a search on Google in July were unsuccessful. 
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can be utilized by the botanical 
industry. These include university 
laboratories, as well as third-parry 
labs, e.g., Novascreen in Hanover, 
Maryland (www.novascreen.com) 
and MDS Pharma Services 
(www. mdsps.com) in Washington 
State, among numerous others. 

ChemBioPrint™. In addition to 

using bioassays as a means of helping 
companies in their attempts to stan
dardize the activity or potency of a 
preparation, sometimes a manufac
turer of a line of proprietary herbal 
products will develop a bioassay 
exclusively for its own product line. 
Such is the case with ChemBioPrint 
(CV Technologies, Edmonton, 

Numerous in vitro bioasse1ys 

h(we been C1V(1ilable to the 

herb (1nd ph(1rmcJceutic<1l 

industries to assist in 

dc't Prm i 11 i ng (1ct ivi l y of e1 

pl(mt -hasl'd prepnmtion in 

the lc1boratory. 

Alberta, Canada), a proprietary, 
patented process4 that uses a set of 
marker compounds to identifY a 
particular profile for an herbal prepa
ration to help ensure a particular 
level of biological activity of that 
preparation. According to website 
claims by the manufacturer, Chem
BioPrint (an acronym meaning 
"Chemical and Biological Finger
printing") "characterizes natural 
mixtures, assuring batch-to-batch 
consistency, efficacy and safety. "s The 
company's website stares that 15 
scientists in CVT's laboratories and 
on the campus of the University of 
Alberta worked full-time for 10 years 
to develop ChemBioPrint at a cost of 
over $15 million (Canadian dollars).S 
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In general the CV process consists 
of "extracting a plurality of pharma
cologically active mixtures . . . , 
obtaining a biological fingerprint of 
the pharmacological activity of each 
extract . . . by conducting at least two 
in vitro and at least two in vivo phar
macological tests on each extract, 
wherein each of the tests is known to 
correlate with effective treatment of a 
medical condition in a patient ... 
[and] obtaining chemical fingerprints 
of the chosen extract." The company 
then claims that "at last there is a 
scientifically reliable process for iden
tifYing, extracting and standardizing 
the therapeutically active ingredients 
in botanicals and other natural 
substances, and manufacturing natu
ral products containing them : .. " 5 

A 2002 document from CV6 
suggests that ChemBioPrint can 
assist any company's product devel
opment and quality assurance efforts: 
"Develop New Natural Products that 
are Chemically and Biologically Stan
dardized complete with Manufactur
ing SOPs (Standard Operating 
Procedures)"; "Improve Your Current 
Natural Products with Chemical and 
Biological Standardization including 
Manufacturing SOPs" (i.e., presum
ably on a licensure basis) . However, 
in a conversation with Mark 
Blumenthal Quly 29, 2004), a CV 
company officer clarified that the 
bioassay process is not available to 
other companies and is being used 
solely by CV for its own product 
development interests. 

SimBioDAS®. As suggested above, 
an important area of product assay is 
absorption and bioavailability; the 
biological activity of constituents of 
an herbal dietary supplement prepa
ration or of an orally ingested phar
maceutical drug are relatively moot if 
these compounds do not pass 
through the intestinal wall into the 
blood stream in a quantity sufficient 
to produce a pharmacological effect. 
Caco-2 is currently the most 
commonly used cell monolayer for 
evaluating the potential absorbability 
of drug products. (Caco cells are 
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cancerous colon cells and are used as 
a standard bioassay for their absorp
tion characteristics.) 

SimBioDAS is the patented "plat
form technology" from The Kinetana 
Group (Edmonton, Alberta, Canada 
and Kinetana International Biotech 
Pharma Ltd. , Hong Kong), a 
biotechnical pharmaceutical 
company focusing on the research 
and development of new technology 
for drug development and drug 
delivery systems. The company 
focuses on pharmacodynamic (test
ing the action of a substance on an 
organ or system) and pharmacoki
netic (testing for bioavailability, 
absorption and excretion of a 
substance in the body) technology. 
Its mission is to expedite the discov
ery and preclinical development of 
conventional western drugs and 
natural products, including tradi
tional Chinese medicines.? 

SimBioDAS is an acronym for 
Simulated Biological Dissolution and 
Absorption System. The patent for 
this process was issued in 2000. 8 

SimBioDAS is a cell-based absorp
tion process that identifies absorbable 
ingredients and estimates cell perme
ability. This technology was recently 
introduced to the conventional phar
maceutical industry for early stage 
drug discovery. According to Kine
tana, two multinational pharmaceu
tical companies are currently evaluat
ing SimBioDAS, and the preliminary 
results are reportedly encouraging. In 
addition, Kinetana is working with 
two Chinese universities to develop 
traditional Chinese formulas for the 
treatment of liver cancer and cardio
vascular diseases. In another project, 
Kinetana is collaborating with the 
University of Alberta to search for 
absorbable active ingredients that 
interact with GABA (gamma
aminobutyrate, a major neurotrans
mitter) receptors. 

Although no papers have been 
published in the peer reviewed litera
ture on the Kinetana process, the 
company's researchers have made 
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presentations regarding the bioassay 
at various scientific conferences 9. 10. 11 

Based on their laboratory experience, 
company scientists conclude that 
compared to Caco-2 cells (i.e., colon 
cancer cells, the widely used conven
tional bioassay used to measure 
absorption of drugs and other agents 
in the gut), SimBioDAS "is more 
permeable to moderately absorbed 
compounds, less variable, and more 
accurate for this compound set, 
differences which may stem from 
increased paracellular permeability. " 9 

Further, they claim that the SimBio
DAS process "exhibits important 
differences from Caco-2 for in vitro 
evaluation of paracellular permeabil
ity." 10 At molecular weights greater 
than 250 Daltons (a Dalton is an 
atomic mass unit, a unit of weight of 
atoms and molecules) , SimBioDAS 
was much more permeable than was 
Caco-2. Kinetana has also worked on 
developing narural products that 
display absorption qualities similar to 
those of single chemical entity phar-
maceuticals. .., 

Pharmaceutical industry interest in 
this process can be found in a poster 
presentation by researchers at Pfit6r 
lnc.11 They presented addition;al 
research at an Annual Meeting of tl;:e 
American Association of Pharmaceu
tical Scientists on the SimBioDAS 
process. They documented Pfizer's 
initial evaluation of the new absorp
tion system as a cell line to better 
predict paracellular absorption, in 
vivo especially for poorly absorbed 
new chemical entities that the 
company is researching in the drug 
development process. The researchers 
stated that 10 percent of all discovery 
compounds that possess favorable 
absorption characteristics fail in their 
Caco-2 high throughput assays . 
Further, the Pfizer researchers note 
that the SimBioDAS system may 
provide new analytical benefits, espe
cially for compounds with molecular 
weights in excess of 500. (However, 
no advantage over Caco-2 was 
observed for highly absorbed 
compounds.) 
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The SimBioDAS assay has two key 
components: immortalized cells that 
originate from a healthy duodenal 
biopsy specimen and a computer 
model that "scales" the in vitro cell 
permeability to absorption along the 
intestine in vivo. To determine the 
absorption and permeability of a 
compound, a solution of a botanical 
extract is applied to the donor side 
and the absorbable components 
appear on the receiver side. Absorp
tion is estimated by scaling the in 
vitro permeability with the use of a 
seven-compartment model. Perme
ability is estimated on the basis of the 
rate at which the compound is trans
ported across the cell membrane. 
Kinetana has compared the perform
ance of SimBioDAS with that of 
Caco-2 cell monolayers in estimating 
the absorption of 35 commercially 
available substances, including 
ginkgo (Ginkgo biloba L. , 
Ginkgoaceae) extracts. SimBioDAS 
was found to be superior to Caco-2. 10 

In the arena of developing pharma
ceutical drugs from natural products 
like chemically complex plant mate
rials, presentations by Kinetana 
researchers acknowledge that 
SimBioDAS does not solve all the 
problems of developing natural prod
ucts. However, the company claims 
that its technology does "provide a 
means to simplifY natural product 
development and research ." Used as a 
first screen, SimBioDAS can elimi
nate many of the inactive 
compounds from the lengthy and 
costly process of natural product 
drug development. Using this phar
maceutical approach, Kinetana has 
demonstrated that "up to 90% of the 
components in a complex mixture 
can be weeded out in the first try, 
leaving 1 Oo/o of the compounds for 
activity evaluation. "12 

Although such benefits may be 
useful in the conventional pharma
ceutical drug development field, one 
question remains: whether SimBio
DAS can also help the producers of 
botanical products to develop a 
clearer understanding of the absorp-
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tion and thus the potential activity of 
the components in a given herbal 
preparation. According to Kinetana's 
literature, the company plans to 
continue developing new methods for 
evaluating the activity and absorbabil
ity of botanical ingredients, which 
might be used to develop new botan
ical products and to help enhance the 
activity of existing products. 

Many areas of the herb industry 
are becoming increasingly sophisti
cated in the face of mounting compe
tition, increased production pressures 
from the forthcoming publication of 
new Good Manufacturing Practices 
(GMPs) by the Food and Drug 
Administration, as well as other 
market factors. It appears that an 
increasingly frequent part of the new 
herbal landscape will be more wide
spread use of in vitro bioassays as a 
means of batch-to-batch standardiza
tion for activity or potency, as well as 
to determine the bioavailability of 
key compounds in herbal prepara
tions . Industry members are making 
substantial investments in quality 
control and quality assurance meth
ods, techniques, and equipment to 
help ensure the production of prop
erly identified, high-quality, reliable 
herbal products. 

Despite these significant advances, 
there are those who believe that the 
best test of an herbal product's 
value-or any product, conventional 
pharmaceutical or herbal- is a well
designed , well-controlled clinical 
trial. Ultimately, however, it is still 
the consumer who has the final word 
on quality, i.e., if he or she believes 
that product has produced the bene
fit for which it was used in the first 
place .... 
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J A C 0 B BIGELOW's 

AMERICAN 
MEDICAL BOTANY 

DIGITAL REISSUE ILLUMINATES ACCESS TO RARE WORK 

B y STEVEN FOSTER 

T
he digital age affords an extraordinary opportunity for history to be resur
rected from rare book rooms and then made available to a wide audience. One 
such digital publishing event is Jacob Bigelow's landmark three volume Amer
ican Medical Botany, published in Boston from 1817-1820. Octavo Editions 

(www.octavo.com) has recently released a CD
ROM facsimile of this major early nineteenth 
century work from a very clean copy in the Cary 
Graphic Arts collection at the Rochester Institute 
of Technology. The digital facsimile is presented 
as if the book lay before the viewer imaged as 
uncropped page spreads. In addition to the crisp 
digital facsimile, an introductory commentary 

work titled "Jacob Bigelow and Amer
ican Medical Botany" by special 
collections librarian Philip Weimer
skirch, describes the book's signifi
cance and Bigelow's diverse career. A 
searchable transcription of the entire 
three volumes adds to the facsimile 's 
user friendliness and utility. 

Bigelow's American Medical Botany 
represents not only a milestone in the 
history of North American medicinal 
plant literature, but also an impor
tant landmark in printing technol

ogy, as the first American book with printed 
color plates produced by a method of Bigelow's 
own ingenuity. 

Jacob M. Bigelow was born in Sudsbury, Mass
achusetts, on February 27, 1787; he died just 
prior to his ninety-second birthday in January of 
1879. After a short stint as a teacher following his 
graduation from Harvard College in 1806, 
Bigelow studied medicine at the University of 
Pennsylvania Medical School in Philadelphia, 
where he developed a passion for botany under 
the tutelage of Benjamin Smith Barton, botani
cal patron and professor of materia medica. 

©2004 stevenfoster.com 
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Bigelow joined a successful consulting medical practice, 
while pursuing botanical interests. In 1814 the first 
edition of his Florula Bostoniensis was published, which 
describes plants growing within 10 miles of Boston. Two 
more editions of his Florula Bostoniensis followed, 
including an expanded 1822 edition and an 1848 edition 
which extended coverage to a much wider area of New 
England. 

In 1815 he became professor of materia medica at 
Harvard Medical School. In 1816 he was also appointed 
Rumford Professor of the Application of Science to the 
Useful Arts at Harvard College. The "useful arts" are 
what we now call technology. The word technology has 
its origins in the seventeenth century, but Bigelow is 
credited with lifting the term out of obscurity and being 
the first to popularize its use both in his lectures and in 
a book of collected lectures, Elements of Technology 
(Boston: Hilliard, Gray & Co., 1829). 

At the dawn of the era in which materia medica was to 
separate from medicine into the academic discipline of 
pharmacy, the incorporated state medical societies of the 
United States organized to convene a general convention 
on the first day of January 1820. The goal was to compile 
an American Pharmacopeia. Among the five indi
viduals selected to serve on a committee to 
prepare the work for press was Jacob Bigelow. The 
first national pharmacopeia of America, The Phar
macopeia of the United States of America, was 
published in Boston in December of 1820. Noting, 
however, that a pharmacopeia by its nature is 
"circumscribed and technical" in 1822, Bigelow 
authored a commentary on the pharmacopeia, A 
Treatise on the Materia Medica Intended as a Sequel 
to the Pharmacopeia of the United States (Boston: 
Charles Ewer, 1822), a work which conservatively 
described how substances were used in practice. 

In theoretical medicine, Bigelow is best remem
bered for an address delivered to the Massachu
setts Medical Society in 1835 on self-limited 
diseases-a plea for his colleagues to refrain from 
using bloodletting, purging, and other treatments 
in health conditions that would resolve themselves 
without treatment. This and other essays were collected 
in a volume published in 1854, Nature in Disease and 
Other Writings (Boston: Ticknor and Fields, 1854). His 
words remain tireless, reminding his colleagues, " It [our 
profession] brings with it the humiliating conclusion, 
that while other sciences have been carried forward, with 
our own time and almost under our own eyes, to a 
degree of unprecedented advancement, Medicine, in 
regard to some of its professed and most important 
objects, is still an ineffectual speculation." 

Bigelow's crowning literary jewel was American 
Medical Botany. Originally issued in six parts, they were 
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later bound in three volumes dated 1817, 1818, and 
1820. One thousand copies of the work were published. 
Each volume consists of twenty plants, accompanied by 
a full-page color plate (all but three of which were 
produced by drawings original to Bigelow's hand) and 
descriptive text. There is no systematic arrangement to 
the plants in each volume. However, since the drawings 
were rendered from live plant material, it somewhat 
follows a phenological (flowering time) sequence or 
perhaps Bigelow's available time to get to the field and 
collect the plant to illustrate. 

"In a work like the present," he wrote, "although we 
cannot hope to supply all the desiderata of an indige
nous Materia Medica; yet it will be satisfactory to have 
done something towards an investigation of the real 
properties or our most interesting plants, and to have 
facilitated a knowledge of them in those, to whom they 
may be useful." He continued. "In a pursuit of this kind, 
the botanist has views even beyond the physician. To 
him it is important not only to know what plants have 
properties, that are eminently useful, but also to know, 
what are the properties and uses of all the plants which 
surround him." 

................... .,. 
~ ... T._ ... _..,..,.._.~ 

_, ... .,.-. ... 
__. ...... ~~- .. ...,_., .. .._,..._ __ ..,..._... 
..... ........ltl ... k ....... . . ...,. ., ........ ,.,.. ,..., ............ ,""" .... _ 
n.. ....... w.~o..,... ...... , _ _ ........................... ,.., 
...... ., .................. 5111.1 ... 
.. x-............ _.,,..... 
.._ ................... ..., ... _., ..... ..,. ......... ., .. .......... ..,. ................. .... ........... ,... ....... _ _. .. ........... _ 

"Under the title of American Medical Botany, it is my 
intention to offer to the public a series of coloured 
engravings of those native plants, which possess proper
ties deserving the attention of medical practitioners. The 
plan will likewise include vegetables of a particular util
ity in diet and the arts; also poisonous plants which must 
be known to be avoided. In making the selection, I have 
endeavoured to be guided by positive evidence of 
important qualities and not by the insufficient testi
mony of popular report. .. I am by no means ambitious 
to excite an interest in the subjects of this work, by exag
gerated accounts of virtues which do not belong to 
them. Much harm has been done in medicine, by the 
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partial representations of 
those, who, having a point to 
prove, have suppressed their 
unsuccessful experiments, 
and brought in to view none 
but favorable facts." 

Bigelow's approach was a 
conservative one. He chose 
plants with potential merit 
based on his own observa-
tions or others "qualified to 
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form correct opinions on the subject." In the accompa
nying text he provides a botanical description, "more 

diffuse than is 
necessary for 
exclusive 
botanists," 
chemistry with a 
view toward 
pharmaceutical 
preparations, 
medical history, 
and positive 
evidence of 
important 
medical quali
ties. 

The plates 
have an aesthetic 
quality not 
common to 
works of its day. 
Produced with 
copper plates 
through a 

©2004 stevenfoster.com 

process called 
aquatinting, it is 
immediately 
noticeable that 
the image of the 
plant is not 
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outlined in black. Published engravings produced in 
America at that time were printed in black outline with 
the plates colored by hand. This method was used for 
the production of the first 100 copies of the first issue 
of volume 1. But the speed of his colorists did not 
please Bigelow, so he devised a method by which the 
ink could be applied directly to the printing plate for 
the color impression, eliminating the need for hand 
coloring. This limited the plates to one or two colors 
with retouching by hand, but made for much more effi
cient printing of the book. Although this method was 
used elsewhere in the world, Bigelow seems to have 
used it for the first time in the United States. Contem
porary reviewers praised the beauty of the plates which 
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were said to resemble original 
artwork more than printed 
engravings. The original three 
volumes, which bring prices 
in excess of $7500 for a 
complete set in good condi
tion, is not collected just for 
its medical or botanical merit, 
but also as a landmark work 
in printing as the first Ameri-
can book with color plates. 

Bigelow simply hoped to make a contribution to the 
American materia medica, perhaps revealing new drugs 
which could replace foreign imports. In doing so he 
combined the skills of an artist, teacher, botanist, phar
macist, physician, scholar, and technologist. He knew 
the plants of which he wrote. He observed them, 
collected them; touched, smelled, and tasted each plant 
part; attempted to distill, decoction, or triturate them; 
and finally, if judiciously warranted by his own opinion 
coupled with the scientific consensus of the day, use 
these plants in his medical practice. He illustrated the 
plants with his own eye and hand, then brought tech
nological innovation to bear in developing a suitable 
method of color printing, a first for America. Bigelow 
brought a scientific depth and aesthetic pleasure not 
only to the subject of which he wrote and illuminated 
but also to the publishing and printing process itself. 
All these factors combine to make American Medical 
Botany rare in the broadest sense, beyond the mere 
scarcity of today's physical copies. 

The following pages contain 10 plates, reproduced 
through the generous permission of Octavo Editions. 
Brief commentaries on the plates follow. Names in 
parentheses represent common or scientific names 
used by Bigelow as chapter headers. -"' 

Steven Faster is an internationally known author of 45 
books on herbal medicine and a renowned photographer 
of medicinal plants. His various areas of interest include 
native American medicinal plants, plant conservation 

and sustainable production of medicinal plants, and 
nineteenth century herbal literature. Among his many 
other activities Steven is a Trustee of the American Botan
ical Council and his photography regularly illustrates the 
pages of HerbalGram. More at www.stevenfoster.com. 

Sources: 

Gray A. Dr. Jacob Bigelow. The American Journal of Science 
and Arts, Third Series. 1879;17(100):263-266. 

Kelly HA. Jacob Bigelow. In: Some American Medical 
Botanists. Troy, New York: The Southworth Company 
Publishers; 1914. 
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Poke (PhytoUu:ca decandra L) PhytoUu:ca 
americana L, Phytolaccactat, Vol. 1, Plate III. 

pp. 39-51. Bigelow's account of poke speaks not 
only of its use in America, but in Europe, where it 

had become naturalized at least a century earlier. 

In Portugal and France, Bigelow wrote, the berries 

were used to improve the color of red wines until 
those countries' governments banned the practice. 

Today, the young shoots are eaten in the South as 

an early spring green known as "poke salat:' This 

practice dates to Bigelow's day. "The young shoots 

of this vegetable are destitute of medicinal 
qualities, and are eaten in the spring in some parts 
of the United States, as substitutes for asparagus;· 

he wrote. Eating two or three poke berries a year 

is still a common folk remedy for rheumatism in 

the South. He devotes a good deal of space to the 

berries, including a description of how a berry 

preparation can be used as a more sensitive 
indicator of acidity than litmus. Bigelow described 
the use in rheumatism along with the reputation 

of the root in external preparations as a cancer 

treatment. In his time, professional use focused on 

poke root as an emetic, which Bigelow confidently 

and frequently employed in his practice. 

www.herbalgram.org 

Prickly Ash (Xanthoxylum Jraxineum Smith) 
Zanthoxylum americanum Mill., Rutaceae, Vol. 

III, Plate LIX, pp.l56-162. With its distinct 

numbing sensation produced upon chewing the bark, 

this shrub undoubtedly caught the early attention of 

those interested in the medicinal flora. Like citrus, 

prickly ash is a member of the Rutaceae (Rue 

Family), and Bigelow describes the lemony fragrance 

of the leaves as well as the distinct citrus fragrance of 

the tiny fruit rind. H e distilled the essential oil of the 

fruits and leaves, but found chat the pungent 

principle of the bark was not extracted by 

distillation, rather by decoction. In addition to 

exploring the literature on each plant, we find 

Bigelow is observed thoroughly smelling, tasting, and 

testing each plant part, dissecting it from a botanical 

perspective, rudimentary chemistry, experimental 

pharmacy, and then deducing the therapeutic 

potential based on chis wealth of experience and 

knowledge. As explorers were discovering new 

territories, Bigelow was exploring the nuances of 

American medicinal plants. He wrote of prickly ash's 

reputation, both by popular appeal and professional 

prescription as a much employed treatment for 

chronic rheumatism, hence its being stocked in 

apothecaries. Bigelow, a stickler for correct 

nomenclature, stated, "signifying yellow wood, was 

originally given by Mr. Colden. The spelling has 

since been unaccountably changed to Zanthoxylum in 

a majority of the books which contain the name:· 

2004 

f 

HerbaiGram 63 I 55 



/ 

/ 

./ 

A merican ginseng (Ginseng; Panax quinquefolium) Panax quinquefolius L., Araliaceae, 
Vol. II. Plate XXIX, pp. 82-96. Clearly Bigelow is fascinated with the potential 

of American ginseng, if for no other reason than to understand why the Chinese 

held it in such high esteem while from the nineteenth century American physician's 

perspective, the root seemed benign at best. Bigelow devoted pages to Jartoux's now 

famous early eighteenth century account of ginseng in China."Father Jartoux became 

so far a convert to the virtues of the plant, that he tells us that after having taken half 

of a root, he found his pulse quicker and fuller, his appetite improved, and his 
strength increased so as to bear labour better than before:' He concluded, "As far as 

Ginseng has been tried medicinally in this country, and in Europe, its virtues do not 

appear, by any means, to justify the high estimation of it by the Chinese ... Ginseng is 

principally sold by our druggists as a masticatory, many people having acquired an 

habitual fondness for chewing it. It is certainly one of the most innocent articles for 

this purpose:' 
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Bloodroot (Blood Root) Sanguinaria canadensis L .. Ranunculaceae, Vol. 1 Plate VII, pp. 75-82. Bigelow 
described the medicinal properties as those of an "acrid narcotic." "It occasions heartburn, nausea, 

faintness, and frequently vertigo and diminished vision:· Enumerating the views of his 

contemporaries, root preparations found to be of utility in acute rheumatism, jaundice, diseases of 

the lung and liver, influenza, and whooping cough among others. In the hands of a cautious 

practitioner he extolled it as "a stimulating tonic, capable of increasing the appetite and promoting 

digestion:' In recent years, one of its chief extracted principles (i.e., sanguinarine) found use in dental 

products for antibacterial and antiinflammatory activities in gingival inflammation and plaque. 

However, use has been curtailed since data emerged showing that the compound may cause 

leukoplakia (precancerous lesions caused by irritation on the tongue or inside of the cheek). It is also 
used in a topical folk cancer remedy "black salve." 
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Butterjlyweed (Butterfly Weed, Pleurisy Root) 
Asclepias tuberosa L., Asclepiadaceae, Vol. 

II, Plate XXVI. (pp. 59-66] Bigelow and his 

contemporaries extolled the use of the root as 

an expectorant and diaphoretic. This is a plant 

drug that has never left the dust of historical 
literature for the modern laboratory. What is 

now known of its virtues comes from a 

historical context. Bigelow provided interesting 

comments on the seed's silky fibers. " .. .it has 

been substituted for fur, in the manufacture of 

hats, and for feathers in beds and cushions. 

When attached by its ends to any woven 

fabric, this down forms a beautiful imitation of 

the finest and softest fur skins, and is 

applicable to various purposes of dress:· 

2004 

Sweet Goldenrod (Golden Rod, Sweet scented Golden rod.) 
Solidago odara Aiton, Asteractae, Vol. 1, Plate XX, pp. 

187-191. Here the words of Bigelow stand the test of 

time. "The claims of the Solidago to stand as an article 

of the Materia Medica are of a humble, but not 

despicable kind. We import and consume many foreign 

drugs which possess no virtue beyond that of being 

aromatic, pleasant to the taste, gently stimulating, 

diaphoretic and carminative. All these properties the 

Golden rod seems fully to possess:· It is noted, too, as a 

tea plant, pleasant and aromatic, with a flavor similar to 
anise and sassafras, "but different from either:· Today, the 
herb is still somewhat of a sleeper (markerwise) as a 
medicinal tea or extract, but it has become more widely 

available in the horticultural trade. 

www.herbalgram.org 
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Pl.1. 

1
imsonweed (Thorn Apple) Datura stramonium L., Solanaceae, Vol. 1, Plate 1. pp. 17-32. "In common with 

some other narcotics;' Bigelow explains, "it seems first to have been introduced freely into practice by 
aron Storck of Vienna, as a remedy in Mania, epilepsy, Convulsions, &c. Many subsequent physicians 

have given testimony to irs efficacy in certain forms of these disorders, yet the instances of irs failure have 

doubtless been more frequent than those of irs success:· 

Bigelow was a pragmatist. He was loath to accept a plant's medicinal value short of his own proof in 
observation or rhat of respected colleagues. He dismissed irs use in epilepsy, though he was interested 

in the drug's use in the treatment of asthma. Bigelow also dismissed more ancient traditions. "Many 

stories have been related of the power of rhis and other species of Datura to produce mental alienation, 

without at rhe same rime materially affecting the body. (Note C.] These accounts are generally of some

what ancient dare, and nor correspondent with the observations of later physicians:' Bigelow's "note C" 

at the end of the first volume is a quote from Beverly's History of Virginia with an account of soldiers who 

ate Datura as a spring green, which turned them into "natural fools" for several days. 
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Mayapple (May Apple) Podophyllum peltatum L., Berberidaceae, VoL II. Plate XXIII, pp. 34-40. 
Bigelow ranked mayapple among sure and active cathartics, and thought it could serve as a 

substitute for imported stimulant laxatives such as jalap, aloes, and rhubarb, and considered it"more 

safe and mild in its operation:· However, in the appendix in Volume 3 to which Bigelow had promised 

in the introduction to add any new information, he quoted an account of Mayapple use by a Dr. 

Burgon, who warned, "My experience enables me to state, that it is more drastic than jalap [Ipomoea 
purga (Wender.) Hayne, Convolvulaceae], and of course occasions more active catharsis, more severe 

griping, and makes a more permanent impression on the system:' He took a dose of 20 twenty grains 

then described " ... when its operation commenced and produced continual motions all that day and 

part of the next night together with severe tornina:· Such strong cathartic action might warn against 
its use, but Burgon adds, "its effects being so decided, I have since prescribed it in a multitude of cases, 

and for the most part with similar result:' Apparently, the stronger the purge the better in the days of 

professional purging and bloodletting! Modern interest in mayapple focuses on semisynthetic 

derivatives of podophyllotoxin (primarily extracted from the root of the Himalayan mayapple, P. 
hexandrum) and its use in chemotherapy for small cell lung cancer and testicular cancer, among others. 
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Fragrant Waterlily (Sweet Scented Water Lily) 
Nymphaea odorata Aiton., Nymphaeaceae, 

Vol. III, Plate LV, pp. 134-140. Bigelow's 

ability to weave his love of technological 

discovery with his keen delight in beauty in 

nature is revealed in the treatment of 

Waterlily. "The flowers have a delicious odour, 

hardly surpassed by any perfume with the 
summer produces ... .! have several times 

attempted to separate this perfume by 
distillation both with water and spirit, but 

have never succeeded in preserving it in the 
faintest degree." Now rare in the herb market, 

in Bigelow's day the use of the roots as a folk 

medicine and an alternative to then 

conventional treatment was explained. "The 

roots of the water lily are kept by most of our 

apothecaries, and are much used by the 

common people in the composition of 
poultices .... They are occasionally used by 
physicians in cases where astringent 
applications are called for, and answer a 

purpose somewhat analogous to that of lead 

poultices and alum curds:' 

www.herbalgram.org 2004 

Sassafras (Laurus sassafras L.) Sassafras 
albidum (Nutt.) Nees., Lauraceae, Vol. II. 

Plate XXXV, pp. 142-147. Bigelow largely 

dismissed the many virtues once attributed to 

the bark. "Its reputation ... has fallen into 

deserved oblivion:· Instead his fascination 

focused on the pith of the twigs. "The bark 

and pith of the young twigs abound with a 
pure and delicate mucilage. A very small 
quantity of the pith infused in a glass of 
water gives to the whole a ropy consistence, 

like the white of an egg. This mucilage has 

the uncommon quality that it is not 

precipitated, coagulated, or rendered turbid 

by alcohol... .Some eminent surgeons have 

employed it as a lotion in the most 

inflammatory stages of ophthalmia, to which 
its softness renders it extremely well suited:' 
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GuEsT EDIT 0 RIAL 

In Defense of~===~ 

Gooo SciENCE 
~~~~~BY EozARD ERNST, MD, PHD, FRCP, FRCPEo =~~~~ 

"That's professional suicide," insisted 

several of my friends when, 11 years ago, I 

declared I might give up my secure Chair at the 

University of Vienna to conduct research into 

the weird and wonderful world of complemen

tary medicine at Exeter. But I can rarely resist a 

challenge, so I became the first Chair in 

Complementary Medicine at a British univer

sity. More than a decade later, many observers 

are still puzzled; where exactly does he stand? 

The answer is both simple and complex. 
With my team of about a dozen researchers, I 
aim to apply the rules of science to assess 
complementary medicine in general and 
herbal medicine in particular. (See the article 
about Ernst's research center on pages 12-
14.) In fact, I find it difficult to imagine a 
University research department taking any 
other approach. Yet this obvious strategy 

4 often generates surprise and sometimes even 
Ernst dismay or aggression. Unlike other areas of 

healthcare, complementary medicine is domi
nated by two camps: the zealous believers and the equally zealous 
disbelievers. The former group sees the application of science as a 
serious threat and feels that scientific tools are too blunt for the 
subtlety of their therapies. The latter group of disbelievers feels 
equally unsettled by what we try to do; for them I am the 'Trojan 
horse" who attacks the very foundation of science by even consid
ering what for them are essentially unscientific concepts. So where 
do I stand between these clearly marked battle lines? 

Actually, I don't see my work as a battle at all. In the final analy
sis, scientists search for the truth and are not usually geared up for 
fighting. In the context of herbal medicine, searching for the truth 
means finding out about what reproducibly helps patients without 
unduly harming them. 
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Most European countries have long adopted a successful cohab
itation of orthodox and herbal medicine. Coming from Germany 
(via Vienna) , I didn't think twice about the distinction between 
conventional and unconventional. In fact, I received training in 
many of the "alternative" methods, including herbalism, myself. 
What mattered most was helping the patient in the best way possi
ble; to achieve this aim many means seemed justified. After 
moving to Exeter, things quickly became more complex. "What 
are you going to do?" people kept asking. And after explaining that 
I wanted to apply rigorous science, they continued "for which ther
apy are you going to establish scientific proof first?" 

There it was, this fundamental misunderstanding that has 
remained with me ever since. It never occurs to me that I want to 
prove or disprove anything. Science is for testing that a treatment 
works-not for proving it! Those who use it for proving rather 
than testing are doomed to fail. They may produce seemingly 
convincing results but they might still fail to find the truth. 1 

Promotion is never good science. 
When we made it clear that our aim was not to promote 

complementary medicine, the believers were speechless; how could 
the only Professor of Complementary Medicine nor be on their 
side? As the message sunk in, I was accused of sins I never imag
ined. Some gossiped that I was paid by "big pharma" to disprove 
herbal medicine; others said I was conducting a personal vendetta 
against them and many convinced themselves that I was, in one 
way or another, incompetent to evaluate their favorite therapies. I 
decided to ignore all this and to simply get on with my work. 
Meanwhile we have published more than 800 articles in peer
reviewed journals (a full list is available on our website: 
www.pms.ac.uk/compmed/research.hrml) and and' independent 
analysis identified our unit as the most productive research center 
in complementary medicine worldwide.2 

Predictably, the results of our research were mixed. But one 
pattern remained entirely uniform: praise and criticism were not 
determined by the quality of our work but by the direction of irs 
result, or more precisely, by the extent to which our findings 
contradicted the preconceived ideas of any one camp. For instance, 
in 1995, when we published a systematic review showing that Sr. 
John's wort is effective for mild to moderate depression ,3 the 
herbalists loved us. But when, several years later, we suggested that 
it powerfully interacts with various prescription drugs,4 the love 
affair ended abruptly. Herbal enthusiasts essentially felt that they 
had caught me "soiling my own nest." Needless to say, the disbe-
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lievers' camp reacted in exactly the opposite way. They liked me for 
pointing out that St. John's wort was not as "good" as previously 
thought but had previously felt that I had exaggerated its benefits. 
Neither camp showed any consistency in their appraisal of the 
quality of our research . When results suited them, they were 
acclaimed for their high standard and if the findings were upset
ring, of course, they had to be flawed. 

How can the Professor be so disloyal? How does he dare to be so 
negative? These are the questions believers occasionally ask. Well, 
how can I? The answer is that my loyalties are fundamentally 
different from theirs. As a researcher I am committed to good 
science and to finding the truth . I am far less dedicated to support
ing any "alternative" professions. I also don't see the negativity in 
what others might call a "negative" result, e.g., showing that a 
particular therapy is not effective or perhaps even harmful. I 
understand why advocates of this therapy would regard such 
results as "negative." But this view, I argue, is both limited and 
biased. From the perspectives of the consumer or of public health, 
st;ch findings are clearly positive: learning, for instance, that 
aJupuncture is not effective for smoking cessation is a positive step 
towards choosing an effective therapy for this purpose and for 
eVentually kicking the unhealthy habit. If we alert consumers to 
the fact that the herbal antidepressant St. John's wort endangers the 
success of numerous essential, prescribed drugs,4 we will save lives. 
I fail to see anything negative in discovering the truth about 
important healthcare issues and I believe that the consumers' and 
public health perspectives should be more important to researchers 
rhan the interests of relatively small professional groupings . 

I would even go one decisive step further. The real champions of 
herbal medicine are not those who uncritically promote it or 
distract from the tough issues related to it. Any success that this 

Unparall 

strategy might yield can only be short-lived. Without knowing the 
truth about their efficacy and safety, medical interventions will 
simply not survive in routine application. After all, we live in the 
age of evidence-based medicine and there are many very sound 
reasons for this.5 To create an exception for complementary or 
herbal medicine, for whatever reason, would be immensely 
counter-productive-not least for the long-term survival of these 
areas of healthcare. --" 

Professor Edzard Ernst holds the Laing Chair of Complementary 
Medicine and is the Director of Complementary Medicine at the 
Peninsula Medical School at the Universities of Exeter & Plymouth in 
Exeter, England. He can be reached vza e-mail at 
Edzard.Ernst@pms.ac. uk. 

References: 
I . Ernst E, Canter PH. Investigator bias and false positive findings in 

medical research. Trends Pharm Sci. 2003;24(5):219-221. 
2. Hentschel C. Profiling 'centres of excellence' in CAM research. 

Erratum in: Complement Ther Med 2002; I 0(3): 190. Complement 
Ther Med. 2002;10(1 ):46-48. 

3. Ernst E. Sr. John's wort, an anti-depressant? A systematic, criteria
based review. Phytomedicine. 1995;2:67-71. 

4. Ernst E. Second thoughts about safety of St. John's won. Lancet. 
1999;354(9195):20 14-2016. 

5. Ernst E, Pinier MH, Stevinson C, White AR. The desktop guide to 
complementary and alternative medicine. Edinburgh; Mosby. 200 I. 

The views expressed in this editorial are those of the author and do 
not necessarily reflect the views of the American Botanical Council or 
Herbal Gram. 

Our addipharma reference substances are like diamonds - of the very finest quality, precisely cut to the 
needs of our customers and certified with complete documentation of all of their quality features. In a 
word, beyond compare- and yet well suited for comparisons. Whether as part of a highly reliable analysis 
or of a pharmacological test of natural products. Secure the best possible references for yourself now -
because true quality isn't always apparent at first glance. 
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www.herbalgram.org 2004 HerbaiGram 63 I 63 



legal & regulatory 
A Review of the European Food Supplements and Traditional Herbal 
Medicines Directives 
by Alexander G. Schauss, PhD, FACN 

Summary: There is every indication that 
recent events unfolding in Europe by 

Member States of the European Union, 
relative to legislation affecting nutraceutical 
products, including herbal medicines, will 
have a long-term effect on countries world
wide that export products into Europe. The 
author reviews the recently passed Food 
Supplements Directive (FSD), recent 
amendments to the Pharmaceutical Direc
tive, and the Traditional Herbal Medicinal 
Products Directive (THMPD), with 
comments on their impact, including 
proposed legal challenges to the FSD that 
may set the stage for similar challenges to 
the restrictions imposed by the THMPD. 

There has been much activity-and 
much confusion-about recent regulatory 
developments in Western Europe that affect 
the manufacture and sale of herbs and 
herbal products. Manufacturers, suppliers, 
retailers, practitioners, and consumers in 
Europe have received a wide range of some
times conflicting messages about the likely 
impact of the European Union (EU) legisla
tion on the availability of dietary supple
ments to Europeans. EU legislation may 
have a profound impact on the availability 
of a wide range of dietary supplements in 
the future, particularly traditional botanical 
medicines found outside of Europe and not 
yet in the European marketplace. (See side
bar for summary of EU legislation.) 

Many stakeholders with an interest in the 
dietary supplement marketplace in the 
United States (US) assume that events in 
Europe will have minimal or negligible 
impact on Americans or the US supplement 
industry. The following discussion will 
make it clear that this position is erroneous. 

The Directives that have become law or 
are about to become law among EU 
Member States (soon to expand from 15 to 
25 countries) are part of a comprehensive 
plan for the regulation of dietary supple
ments, including botanical medicines . If 
contemplated challenges to the first Direc
tive are not successful, · as will be discussed 
below, the chances of a successful challenge 
to a second or subsequent directive will 
inevitably be reduced. The second directive, 
which was formally adopted by the Euro
pean Council of Ministers on March 11 , 
2004, involves the sale of traditional botan-
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ical medicines and is known by its 
acronyms, THMPD and DTHMP. To 
understand that directive it is essential to 
review the first directive that passed into law 
and will be enforced in EU Member States 
beginning August 1, 2005. 

Legislation making its way through the 
EU law-making process covers the full spec
trum of "nutraceutical" products, including 
herbal products, so-called "borderline prod
ucts," fortified foods, and sports nutrition 
products. [Editor's note: Nutraceutical 
refers to substances found in food or food 
derivatives, other than nutrients with estab
lished needs in human nutrition, that have 
beneficial effects on the structure/function 
of the human body and are non-toxic when 
consumed in amounts needed to produce 
beneficial health effects. Nutraceuticals may 
be distinguished from pharmaceuticals in 
that pharmaceuticals generally have toxic 
side-effects at doses needed to deliver a 
desired pharmacologic effect.] New EU 
regulations on health claims have recently 
been enacted and for many observers here 
in the US, the effects of recently enacted 
EU Directives are of concern to the Ameri
can marketplace and its consumers. 

By July, 2004, two directives had passed 
into EU law, affecting all member coun
tries: (1) the Food Supplements Directive 
(FSD) and (2) the Traditional Herbal Medi
cinal Products Directive (the acronyms 
THMPD and DTHMP are both used to 
refer to this directive). 1 Various European 
and international groups have been engaged 
in legal campaigns to amend and shape the 
FSD legislation. 

To fully understand the European regu
latory situation, it is important to start 
with the FSD to see how botanical prod
ucts will be impacted through other related 
directives. 

Of concern to critics of the FSD is how 
this legislation will restrict sales of some 
popular higher dose nutrients presently in 
the marketplace, such as vitamins C, B-6, 
and E, and certain essential minerals, 
including selenium and zinc. These critics 
contend that the FSD would limit 
consumers to purchasing low doses of these 
supplements, as higher doses would be 
considered "drugs," thereby dramatically 
increasing the unit cost for those desiring to 
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consume higher doses. A good illustration 
of this was observed by the author when 
Norway, the first country in Europe to 
effect such legislation on a national level, in 
the early 1990s restricted the allowable dose 
for most vitamins and minerals. Vitamin C, 
for example, which could be obtained at a 
cost of $9.80 (US) for sixty 250 mg tablets 
at any health food store, became a "prescrip
tion" drug at that same dose, and only 
obtainable at a pharmacy for a cost of 
$47.00 (US). One of the reasons the FSD 
managed to get through the European 
Parliament (EP) is that major international 
and European trade associations advised 
their member companies and supporters 
that the directive was going to be beneficial 
for the dietary supplement industry. 
However, there was no consensus support
ing this position within the European natu
ral products industry. For example, 
consumer, retailer, and practitioner 
groups-in the United Kingdom (UK) , 
some Scandinavian countries, and 
Ireland-opposed restrictions that would 
be imposed on supplements by the FSD. 
These groups and their respective countries 
include the UK's National Association of 
Health Stores (NAHS), the Health Food 
Manufacturers Association (HFMA), the 
Consumers for Health Choice (CHC), the 
Alliance for Natural Health (ANH), and 
the Institute for Optimum Nutrition 
(ION); Denmark's MayDay; the Swedish 
Practitioner Association (Naringsmedicin
ska Terapeutforbundet); Norway's Health 
Freedom Association (Fritt Helsevalg 
[FHV]) ; and Italy's La Leva de Archimede. 
The above groups consistently claimed that 
the legislation would be "catastrophic" for 
sectors relying on dietary supplements for 
their patients or customers. 

Since the FSD's passage into EU law, 
many companies and associations with an 
interest in innovative product development 
within the European dietary supplement 
industry have come together. For example, 
Consumers for Health Choice (CHC) 
[www.healthchoice.org.uk] expanded from 
being aUK-based lobbying organization for 
consumers, to lobbying on their behalf in 
the UK's Parliament in London and the EP 
in Brussels. Similarly, another UK-based 
organization, the Alliance for Natural 
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Health (ANH ) [www.alliance-natural
healrh.org], developed into a pan-European 
umbrella organization, coordinating 
concerns on behalf of a diverse group of 
consumer associations. 

A detailed look at the FSD legislation 
suggests that the primary reason for discrep
ancies in viewpoints regarding the legisla
tion's impact is the difference in how the 
legislation will impact different sectors of 
the nutraceutical industry. Innovative 
suppliers (engaged in the development of 
new dietary supplements not currently 
found in the EU market) and those who 
depend on existing products, many with 
doses higher than that permitted by FSD 
legislation, will inevitably be hardest hit. By 
contrast, companies manufacturing or sell
ing relatively low-dose, synthetic vitamins 
and certain forms of minerals, will gain 
considerably from the legislation. They will 
benefit from the single market conditions 
throughout all EU member countries set by 
the directive, which is its primary intent. 
One of the primary advantages to these 
low-dose, synthetic vitamins is the quantity 
and quality of research to date that supportS 
their safety and benefits. 

Others, however, are concerned about the 
loss of many food-derived vitamins (e.g., 
mixed tocopherols, tocotrienols, natural 
carotenoids, and methylcobalamin) and a 
range of minerals (e.g., sulphur, boron, 
vanadium, silicon , and many chelated or 
plant-derived forms) . Because the FSD is 
incremental in its effects, with any bans on 
nutrient forms not coming into full force 
until August 1, 2005, many detractors 
argue that future effects could cumulatively 
have a catastrophic impact on innovators, 
independent retailers, practitioners, and 
consumers. Some of the ingredients affected 
are so new that relatively little is known 
about their bioavailability or safety. There
fore, the concern is that excluding them 
may chill further interest in doing research 
on them. 

Food Supplements Directive: 
Key Concerns 

From the perspective of those involved in 
the innovation sector of the dietary supple
ment .. and botanical industries, there are 
four pr-imary concerns about the Food 
Supplements Directive: (1) Limited range 
of nutrient forms allowed on the "positive 
list," (2) Difficulties and costs in submis
sion of dossiers, (3) Reductions in maxi
mum permitted levels, and (4) Future 
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restrictions on supplements other than vita
mins and minerals as of 2007. 

1. Limited range of nutrient forms 
allowed on the "positive list" (Annex I & 
II of FSD). The UK Food Standard Agency 
has determined that there are at least 270 
ingredients (nutrient forms) presently used 
in the UK that are not included on the posi
tive list (e.g., such popular ingredients sold 
in the US as pro-vitamin A carotenoids, 
chromium picolinate, and selenium yeast). 
In contrast, the UK's National Association 
of Health Stores (NAHS), an industry 
group representing independent and chain 
retail health food stores , has determined 
that this is an understatement and that the 
real figure exceeds 300 ingredients. These 

What happens in Europe in 
the next several years 

will impact the future of the 

US dietary supplement 

marketplace in profound ways. 

"missing" (i.e., unlisted) ingredients are 
included in some 5,000 commercial prod
ucts currently sold in the UK market. The 
Irish Association of Health Stores (IAHS) , 
for example, has determined that around 
85% of vitamin/mineral products in Irish 
health food stores contain one or more of 
these missing nutrients or nutrient forms 
and would require reformulation to comply 
with the FSD. One of the greatest concerns 
of the Alliance for Natural Health (ANH) is 
that many missing ingredients are food
forms, which in many cases are believed to 
be more bio-available and generally safer. 
These food-forms lack the chemical 
residues found at almost undetectable levels 
in synthetic or inorganic forms that appear 
on the positive list. However, the science to 
support these concerns remains inadequate 
and controversial. 

2. Difficulties and costs in submission 
of dossiers (Article 4.6 of the FSD) . The 
process of permitting the use of unlisted 
nutrient forms is a highly contentious issue, 
based on the fact that most supplement 
companies are formulation companies that 
buy raw ingredients from a limited number 
of manufacturers or producers. If these 
manufacturers choose not to submit 
dossiers to get their ingredients on the posi
tive list, then the formulation company 

2004 

would not be able to use them. However, if 
one manufacturer submits a particular 
dossier and has it approved, any formulator 
can use that ingredient (at least until 
December 31, 2009). Costs for dossiers 
vary greatly according to the amount and 
nature of existing data. Estimates vary from 
$25,000 (US) to more than $300,000 (US), 
depending on the ingredient and data 
needed for submission. In addition, because 
the deadline to submit dossiers is July 12, 
2005, there may not be sufficient time to 
generate all of the required data for the vast 
majority of the 300-plus affected ingredi
ents. As of July 2004, less than 20 dossiers 
have been filed, supporting critics' concerns 
about the lack of motivation of raw ingredi
ents suppliers to submit dossiers and the 
often-prohibitive additional costs needed to 
complete whatever studies are needed fo r 
submission. 

3. Reductions in maximum permitted 
levels (Article 5 of the FSD2). Reductions 
in maximum permitted levels, via unneces
sarily low "Upper Safe Levels" (USLs), are 
being developed without procedures that 
would allow for open consultation with 
outside scientists or industry experrs. An 
Expert Committee formed by the ANH 
determined that much of the science justi
fying low maximum levels of nutrients in 
food supplements is flawed. Consequently, 
products containing higher levels will be 
regarded as drugs and can therefore only be 
prescribed by physicians, which is currently 
the protocol in many of the countries with 
less permissive legislation. 

4. Future restrictions on supplements 
other than vitamins and minerals as of 
2007 (Recitals 6 & 8, Article 4.8). Exam
ples include amino acids , fatty aids, 
phyronutrients, enzymes, fibers, probiotics, 
and peptides. These restrictions could be 
brought in via a positive list system as well , 
resulting in exclusion of ingredients 
currently in the marketplace, on top of 
exclusion of non-European traditional 
botanical medicines. It should be noted that 
there is no published or acknowledged EC 
schedule in place at this writing to imple
ment the FSD for ingredients other than 
vitamins and minerals. 

From reviewing the above four points, it 
seems evident to critics of the FSD Direc
tive that the intended purpose of the FSD is 
to protect a limited number of low-dose 
food supplements, the type typ ically sold in 
European supermarkets and pharmacies. 
Supplements that would be excluded from 
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rhe marketplace unless their doss iers are 
approved by August 2005, and those that 
do nor appear on the positive list, could 
become history in Europe. (As of July 2004, 
it was not known what maximums would 
be set.) 

lr has also been the contention of critics 
rhar for many companies there is simply nor 
enough rime ro conduct the necessary safety 
studies. This is based on the lack of incen
tives to invest in the high cost of research 
for many of the botanicals and other 
supplements that have a relatively long 
history of traditional use that are affected by 
the FSD. For others rhe task is simply roo 
expensive. Take, for example, selenomethio
nine, the most common form of selenium 
found in foods and well known as an 
important antioxidant mineral by experts 
who have reviewed the data.3 This form of 
selenium was rejected in 1999 by a commit
tee of the FSD because long-term safety 
studies had not been conducted. Ironically, 
the same committee agreed ro permit use of 
rwo inorganic forms of selenium (sodium 

Definitions of Acronyms 

AHPA American Herbal Products 
Association 

ANH All iance fo r Natu ral Health 

CHC Consumers for Health Choice 

DSHEA Dietary Supplement Health 
and Education Act of 1994 

EFSA Eu ropean Food Safety Authority 

EP Eu ropean Parliament 

EU European Un ion 

FSD Food Supplements Directive 

HFMA Health Food Manufacturers 
Association 

IAHS Irish Association of Health Stores 

ION Insti tute fo r Optimum Nutri t ion 

NAHS National Associat ion of Health 
Stores 

NNFA National Nutrit ional Foods 
Association 

PD Pharmaceuticals Di rective 

THMPD Tradit ional Herbal Medicinal 
Products Directive 

UK United Kingdom 

US United States 

USL Upper Safe Levels 
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selenate and sodium selenite) that have a 
higher potential for toxicity and less effec
tiveness as an antioxidant. For consumers 
this is confusing. On rhe one hand, they are 
rold by the FSD committee that they 
should increase their consumption of Brazil 
nuts (Berthofletia excelsa Humb. & Bonpl., 
Lecyrhidaceae), which contains high doses 
of selenomethionine (16 ro 30 mcg/g) .4-6 
But on the other hand, the EU Commis
sion does not include selenomethionine on 
irs positive list as a safe form of selenium 
simply because it claims the studies are not 
available. Are food manufacturers being 
asked ro provide safety data on natural 
products that are used as conventional 
foods? Who, for example, has been required 
to prove via clinical trials that commonly 
consumed fruits and vegetables are safe? 

Whether the critics are correct or not will 
be determined by which botanical products 
receive registration or not under the next 
directive to be discussed, the Traditional 
Herbal Medicinal Products Directive 
(THMPD). 

Legal challenge of the Food 
Supplements Directive 

The ANH is working with its Expert 
Committee of scientists, legal advisers, and 
public affairs and media specialists ro either 
annul or positively shape key EU legislation 
that is expected ro severely impact rhe inno
vative supplement industry and its benefici
aries. Although there is plenty that can still 
be achieved through effective lobbying on 
amendments ro the Pharmaceuticals Direc
tive (PD) and the Traditional Herbal Medi
cinal Products Directive (THMPD), ANH 
believes there are few lobbying options for 
the FSD without a legal challenge. 

There is still some possibility ro influence 
the maximum permitted levels and positive 
lists for nutrient groups other than vitamins 
and minerals, but the FSD has already 
passed into European law. It was adopted 
by the EP and Council on June 10, 2002, 
became effective on July 12, 2002, and 
implemented by the Member States by July 
31, 2003. Food supplements containing 
vitamins and minerals that do not appear in 
Annex I, or are taken from a source other 
than those listed in Annex II, may nor be 
entered into commerce or manufactured in 
rhe EU after August 1, 2005. During a 
transitional period, Member Stares may 
allow the use of vitamins and minerals in 
their respective territories if the ingredient 
has been marketed in the EU before July, 
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2002. This temporary availability will be 
allowed only on the following conditions: 
(1) if a dossier supporting an ingredient's 
use is submitted by July 12, 2005; (2) if the 
ingredient has not been the subject of an 
unfavorable opinion by the European Food 
Safety Authority (EFSA); and (3) the ingre
dient must not be on Annex I's and Annex 
II 's "positive list. " This exception is valid 
only until December 31, 2009. 

In some ways challenging the FSD in 
particular would make no sense unless there 
were reasonable grounds and probabilities 
of success. The ANH has retained rhe only 
legal team to have ever had an EU directive 
overturned by the courts. After ANH's law 
firm completed an extensive examination of 
the FSD, ANH made the decision to 
proceed against the EU by filing a suit on 
August 8, 2003. The case is being built on a 
number of grounds, but of particular 
importance are EU constitutional grounds 
that suggest there is a reasonable chance ro 
annul the directive.? 

In addition, it appears that rhe effects of 
the FSD directive can be challenged on 
grounds of proportionality, based on rhe 
fact that that it will disproportionately 
impact certain sectors of the industry, 
notably those associated with innovative 
products. 

ANH's legal challenge resulted in a 
British High Court ruling in February 2004 
that gave opponents of the FSD permission 
to argue their case before the European 
Court of Justice. Interestingly, if the FSD 
directive is annulled, all national laws rhar 
rely on the directive are likely ro be invali
dated. Should the Judicial Review result in 
the suit proceeding, this could have a signif
icant impact on rhe THMPD, should 
aggrieved parries wish ro pursue similar 
action based on rhe same issues. 

In an e-mail ro the author on August 15, 
2003, Robert Verkerk, Ph.D. , Executive 
Director of the ANH, said that "The case 
will allow the real science of nutrients to be 
showcased ro rhe Commission, ro rhe EP 
and to the public generally. People will 
understand that supplementation of a good 
diet with high quality nutrients is a valid 
and effective way towards optimum health. 
There is no scientific rationale for only 
accepting synthetic vitamins and a limited 
range of inorganic mineral forms while 
rejecting the plethora of naturally occur
ring vitamins and minerals. Winning the 
case will pave the way to a very bright 
future for rhe industry. We are nor suggest-

www.herbalgram.org 



legal & regulatory 

ing that there should be no directive at all , 
bu t the existing directive needs to be 
replaced with a re-worked version that 
allows for high quali ty, effective supple-

men ts across the whole of Europe. It's 
about harmonizing to good standards, not 
bad ones ." 

The Traditional Herbal Medicinal 
Products Di rective 

T he key EU directive that will regulate 

Summary of Key European Union Directives on Food Supplements and Herbs 

T here are ~ree. European lJ_nion directives of concern to the 
nutraceuucal mdustry and Its consumers: (1) amendments to 

the Pharmaceuticals Directive, (2) the recently passed Food 
Supplements Directive, and (3) the Traditional Herbal Medicinal 
Products Directive. 

Amendments to the Pharmaceuticals Directive 

This amends the existing Pharmaceuticals Directive (which 
governs the supply of drugs in the EU) by expan~ing .the defini
tion of a drug in a way that will enable reclassificauon of any 
supplement as a drug if it "restores, corrects, or m?difies phr~io
logical functions" in the body. The proposed w1der definmon 
would cover practically all natural health products and put them 
at grave risk of being reclassified as drugs. . . . 

It also extends jurisdiction of the Pharmaceuticals D1recuve so 
that it takes precedence over any product defined as a drug under 
the wide defmition, even if that product was already regulated and 
permitted under other EU legislation (e.g., Food Supplements 
Directive, Traditional Herbal Medicinal Products Directive, and 
Cosmetics Directive). 

The Food Supplements Directive 

The FSD, passed into law by EU Member States on July 21, 
2003, creates a "safe harbor" for "food supplements," so that they 
are not classified as drugs, but it limits the spectrum of nutrients, 
initially only vitamins and minerals. In the near future, however, 
FSD could substantially limit the potency of nutrients in such 
products by reducing maximum permitted levels. ~t provi~~ a 
severe restriction on freedom of speech by prevennng publicity 
over inadequacies of a normal diet. By 2007 it may be applied to 
other nutrient groups such as fatty acids, amino acids, fi?er, and 
plant extracts. Because this directive has already passed mto EU 
law and is now being transposed into the law of Member States, 
it will become fully implemented on August 1, 2005 . 

Traditional Herbal Medicinal Products Directive 

This directive, currently working its way through the EU legis
lature, creates a new class of "traditional herbal medicinal prod
ucts" by providing for a "simplified pharmaceutical regisrrati~n" 
(e.g., avoiding provision of safety and efficacy data) for spec1~c 
"traditionally used herbal medicinal products." However, th1s 
directive covers only those products (including the same combi
nation of herbal ingredients) that comply with a range of condi
tions, including having been in safe use for 30 years, 15 of which 
must be in the EU. T his will mean that herbs with a history of 
traditional use outside the EU would not be eligible and could 
only be used following compliance with the full drugs regime 
required under the EU's Pharmaceuticals Directive. 

A particularly sensitive topic of the THMPD has been accept
ance of non-European tradition when deciding on the status of 
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traditional herbal medicinal products. The EP advocated that a 
minimum term of use was needed within the European Commu
nity at least 30 years preceding the date of application. Follo:-ving 
concerns expressed by critics, the Committee on the Envuon
ment, Public Health and Consumer Policy of the European 
Commission agreed to open up an additional route for products 
with less than 15 years of use in the European Community. After 
an application for a traditional use registration was submi~ted, 
Member States could refer such an application to the Committee 
for Herbal Medicinal Products. The Committee would consider 
the relevant documentation and decide on the establishment of a 
community herbal monograph, which would allow for the 
acceptance in national markets within the EC. This w~ co.nsid
ered by the Committee to be an acceptable ~o.mpromise m .an 
effort to ensure "an open attitude towards tradiuon from outside 
the European Union while applying the general quality, safety 
and efficacy standards as established for this kind of medicine in 
the European Union." 10 

. . • 

While the original approach of the European Commission m 
relation to traditional herbal medicines was based primarily on 
the acceptance of each botanical in each national market of EC 
Member States, the EP insisted on the possibility of mutual 
recognition by other Member States. That is, the acce~tance of a 
particular botanical in one Member State would requue accept
ance in another where the botanical has not been heretofore 
accepted. Both the European Commission and the Council 
claimed they took this request of the EP into account, which 
resulted in a common position that foresees mutual recognition 
for all products that are. covered by a community monograph list
ing herbal substances. 

On November 7, 2003, it was agreed and reported out of 
committee for consideration by the EP, that the THMPD would 
require a statement on labeling and advertising of all t~adi~on~ 
herbal medicines in which the product is used for a specified mdi
cation that is based solely on its long-standing use. This is 
contrary to the original proposal which advocated a quite n~ga
tive disclaimer. In recommending this approach, the Committee 
stated that it represented an "appropriate reflection of the reality 
and allows the patient and consumer to have the necessary back
ground information on the product concerned. Such a message 
does not frighten the individual unnecessarily ... "10 

Of considerable interest is the proposed establishment of an 
independent Committee for Herbal Medicinal P~oducts ~ithi? 
the European Medicines Evaluation Agency. Th1s committees 
scope of tasks includes final judgment in any arbitration process 
in cases where a mutual agreement among EU Member States 
could not be consummated. What this committee's responsibili
ties and authority will be, if any, cannot be determined until the 
EP passes the THMPD into law. A 
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basic supplements will be the FSD. For 
botanicals, however, the amended Pharma
ceutical Directive (PD) (Directive 
2001/83/EC),8 of which the THMPD is a 
part, will be criticaJ.9 Essentially, if a prod
uct is not able to be controlled under the 
FSD, it will default to the PD. If it falls 
under the PD, it will either require a full 
drug license (with very substantial data 
requirements and costs required for drug 
approvals) or, if appropriate, botanically
based products can be classified as "medici
nal herbs" and benefit from a "fast-track" 
licensing process . This "fast-track" 
THMPD procedure initially requires that 
the applicant demonstrate many years of 
safe use or traditional use in lieu of provid
ing formal safety data (the major compo
nent of data required for market authoriza
tion as a drug). 

The THMPD was debated during a 
Plenary Session of the EP on December 16, 
2003, and became law on March 11 , 2004. 
One particularly contentious issue has been 
the requirement in the EU Commission's 
proposed legislation that calls for 30 years 
of safe use and that 15 of those years occur 
within the EU. CHC has tabled this 
amendment and campaigned to allow 30 
years use to demonstrate safe use anywhere 
it has occurred in the world. CHC argued 
that limiting non-EU use will prevent inter
esting and beneficial herbs found outside 
Europe with very strong herbal cultures 
(e.g., China, India, South East Asia, South 
Africa, South America) from being brought 
into Europe, and therefore strongly impact
ing future innovation and availability to 
Europeans. The legislation would essen
tially have the effect of freeze-framing the 
industry's products to what was available in 
the early 1990s. As reasonable as this may 
sound, the reality is that once the law was 
passed on March 11 , 2004, the provision 
requiring a minimum 15 years safe use in 
the EU out of the 30 years of traditional use 
will become the critical criterion for accept
ance 10 commerce. 

However, this may not "freeze frame" the 
herbal market as far as non-EU herbals are 
concerned for all, because UK herbal prac
titioners, for example, are not bound by the 
THMPD (i.e ., if herbal products are 
custom-made as individual medicines for 
their patients). Such products are not indus
trially produced and, therefore, not subject 
to the Directive (2001/83/EC) . Thus, the 
UK herbal practitioners' use of herbs not 
previously used in Europe for 15 years may 
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subsequently be used as evidence of the 15-
year requirement within the EU. Hence, 
this may be the route by which many 
botanical products will eventually qualifY 
for commercial manufacturing and subse
quent marketing. This refinement to the 
THMPD, which would allow for entry of 
botanical medicines that have no history of 
use in Europe, was championed by CHC 
and ANH along with their supporters, 
following considerable lobbying efforts in 
the EP in Brussels and the UK Parliament 
in London. 

The THMPD will also 
allow for the first time a 
limited range of vitamins 

and minerals to be included 
in formulations with an 

herbal ingredient. 

It should also be emphasized that the 
THMPD gives a legal basis for over-the
counter (OTC) herbal medicines in the EU 
for the first time. The EU Medicines Direc
tive (2003/83/EC) requires that any prod
uct that has a medicinal use or action and is 
industrially produced must have a "market 
authorization," also known as a medicines 
license. Until the advent of the THMPD, 
this meant that if EU law were applied 
throughout the EU, nearly all herbal prod
ucts would disappear, as none could afford 
the huge cost of licensing, including the 
proof of efficacy that was required . The 
THMPD has substituted traditional use for 
this proof of efficacy and, hopefully, a much 
less expensive licensing procedure. It also 
allows for the first time limited claims to be 
made for the product, which until now has 
been forbidden, while also requiring good 
manufacturing practices to be applied to all 
products. Additionally, the THMPD will 
allow for the first time a limited range of 
vitamins and minerals to be included in 
formulations with an herbal ingredient. 
Previously, and continuing to this day, a 
number of Member States prohibited 
combination products containing botani
cals and conventional nutrients. 
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In addition to the FSD and THMPD, 
other directives/regulations being prepared 
by the EU Commission are the Sports 
Nutrition and Fortified Foods Directive 
and a draft of Health Claims Regulations 
for conventional foods and dietary supple
ments. Both are tabled in Brussels as of 
July 2004. 

Conclusion 

The US dietary supplement industry has 
flouri shed in the face of what must be 
regarded by many around the world as rela
tively liberal laws since passage of the 
Dietary Supplement Health and Education 
Act of 1994 (DSHEA). A significant 
contingent of House and Senate members 
in the US Congress, and others, are taking 
steps to alter the existing regulatory envi
ronment, but so far it seems that the indus
try (together with its extensive consumer 
support base) has defended itself against 
what it deems to be unnecessarily restrictive 
legislation. 

The current US industry campaign 
against the Dietary Supplement Safety Act 
of 2003 (S.722) sponsored by Sen. Richard 
Durbin (D-IL) is a good example of how a 
diverse range of interested parties can work 
together. 

However, recent significant media cover
age over the FDA's banning of ephedra 
(Ephedra sinica Stapf., Ephedraceae) as a 
dietary supplement ingredient, plus alleged 
concerns over the safety of kava kava (Piper 
methysticum Forst. , Piperaceae), St. John's 
wort (Hypericum perforatum L., Clusiaceae), 
and other botanicals, have given those in 
Congress with a desire to amend DSHEA 
considerable substance for their efforts. It is 
important to realize that it is now 2004, not 
1992 when initial efforts to pass DSHEA 
began. Basically, the regulatory landscape, 
both in the US and particularly in Europe, 
has changed and will continue to change as 
events such as the problems associated with 
ephedra unfold. 

DSHEA was important and essential to 
the US natural products industry when it 
passed in 1994. New supplement legislation 
for the US is possible. In fact , it may 
become inevitable in the face of consumer 
demand for quality assurance and substanti
ation of safety. Hence, whatever happens in 
Europe, especially related to the lawsuit 
against the EU's FSD, may or may not 
prove to be the bellwether for what happens 
in the US in the future. Should the EU 
impose its various supplement-related 
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directives on its over two dozen member 
countries, there is every reason to believe 
that there is enough critical mass in the US 
Congress for similar legislation to be passed 
to ensure that supplements are more strin
gently regulated, especially related to safety. 
The impact this would have on the US 
dietary supplement marketplace would be 
nothing short of significant, impacting 
every stake-holder in the nutraceutical 
industry, especially those in the botanical 
medicines industry, which has been a 
particular target of the media in recent 
years. To disregard what the ANH, CHC, 
and others have tried to do to bring atten
tion to their plight in the EU with the FSD 
and THMPD is equivalent to putting one's 
head in the sand. In this author's opinion, 
what happens in Europe in the next several 
years will impact the future of the US 
dietary supplement marketplace m 
profound ways. 

The US industry is, without question , 
the nutraceutical world leader. Its growth 
comes at a time when there is mounting 
evidence that many nutrients and botanical 
compounds found in dietary supplements 
may be useful in the prevention , mitigation, 
and treatment of a wide range of conditions 
and diseases, as well as their possibly more 
obvious beneficial effects on the structure 
and function of the human body. 

Owing to trends towards global harmo
nization, and in particular increased pres
sure towards trans-Atlantic harmonization , 
the EU directives wi ll in time have a direct 
influence on the shape of future US laws. 
In addition to this, many US companies 
have substantial and growing markets in 
Europe, which has a consumer population 
of over 500 million people, nearly double 
that of the US . 

In July 2004, the joint international 
committee of the National Nutritional 
Foods Association (NNFA) and American 
Herbal Products Association (APHA) unan
imously supported the ANH 's legal action 
agai nst the EU's FSD. H ence, some US 
trade associations are beginning to give 
Europe's challenges the political attention 
they deserve. H owever, there has been little 
financial support of this effort, which has 
been a frustration to organizations such as 
CHC and ANH that have had to rely on 
funding support from primarily European 
sources . 

Time is of the essence. Every company or 
individual with interests in the future of the 
dietary supplement industry in Europe 
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should study the regulations within the 
FSD and THMPD and consider how these 
regulations will affect their product's 
marketability in future years in Europe. 
T hey may want to accept the FSD and 
DTHMP, or they may want to be part of 
the potentially ground-breaking challenges 
that would pave the way to a more open 
future market within the EU supplement 
industry marketplace. 

As a final note, there is a real difference 
between the FSD and the THMPD, which 
is worth considering. The latter Directive 
may be viewed by many as draconian and 
arbi trary; however, it may have allowed 
botanicals to take their place among the 
panoply of medicines readi ly avai lable to 
health care consumers. Care should be 
taken to differentiate the two Directives, 
rather than lump them together, which may 
be a mistake, considering the new protec
tions given botanicals under the 
THMPD . ....-
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New Dietary Ingredients: OSHEA Provides Protection from Potentially 
Unsafe New Ingredients with no Prior Market History in the U.S. 

By Chris Noonan and W. Patrick Noonan 

As the tenth anniversary of the passage of the Dietary Supplement 
Health and Education Act of 1994 (DSHEA) approaches in 

October, there appears to be confusion about some of the provisions of 
the Act regarding the safety of dietary supplements and ingredients. A 
little-reported provision of DSHEA addresses the issue of determining 
the safety of new dietary ingredients. Congress inserted a provision in 
DSHEA that is intended to ensure that new ingredients with no prior 
history of food use in the United States are subjected to Food and Drug 
Administration (FDA) review regarding their relative safety before 
these ingredients can be marketed in dietary supplements. -Editor 

Is it better to be old or new? Most people would usually say new. 
But if you asked any dietary supplement manufacturer who was 
about to begin marketing a new dietary ingredient, the answer 
would probably be old. The regulations for marketing old vs. new 
dietary supplement ingredients under the Dietary Supplement 
Health and Education Act of 1994 (DSHEA) establish very distinct 
mandatory requirements for both, but the requirements are far less 
arduous for old or "grandfathered" ingredients. (Note: Some people 
in the herbal community express a preference for the term "grand
mothered" or even the gender neutral "grandparented. ") Up to this 
point, many manufacturers assume their ingredients are grandfa
thered because of a "long history of use" and then proceed directly 
to market. However, an incorrect classification of a newly marketed 
dietary ingredient can lead to many troublesome legal issues. 

Under Section 8 (New Dietary Ingredient) of DSHEA, a new 
dietary ingredient (NDI) means "a dietary ingredient that was not 
marketed in the United Stares before October 15 , 1994."1 In 
contrast, an old dietary ingredient (ODI) is a dietary ingredient 
that was lawfully marketed2 in the United States before October 15 , 
1994. For NDis, Section 413 (a)(2) of the federal Food, Drug and 
Cosmetic Act (FDC Act) requires that the manufacturer or 
marketer notify FDA 75 days prior to the introduction of the ingre
dient into the marker with sufficient data to provide substantiation 
of the ingredient's general safety. For ODis, a 75-day safety notifi
cation is not required. The ingredient is presumed to be safe unless 
evidence suggests otherwise (i.e. , the ingredient is grandfathered). 

In order to understand the significance of the NDI determina
tion, there are several terms that merit definition. The definition of 
the term "lawfully" is certainly one for roundtable discussion. 

According to informal FDA guidance,3 a "lawfully" marketed 
dietary supplement requires the manufacturer or distributor to have 
written evidence that the ingredient in question is chemically iden
tical to a dietary ingredient that was marketed in the U .S. before 
October 15, 1994. However, FDA has indicated that some written 
evidence upon which the dietary suppleme~t industry has histori
cally relied may not be sufficient. FDA stared in correspondence to 
a manufacturer in responding to a 75-day notification that "inclu
sion in a published list" is not sufficient to show an ingredient is 
old.4 Such'lists include e.g., the American Herbal Products Associ
ation's (AHPA) Herbs of Commerce (1992),5 the "Old Dietary Ingre
dient List" from the Utah Natural Product Alliance, and the "CRN 
List of Dietary Ingredients - 'Grandfathered' Under DSHEA. "6 

According to FDA, to meet this legal requirement a seller must be 
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able to demonstrate that the inclusion of the ODI in the above
referenced publications is based on accurate and reliable evidence 
sufficient to support a finding that the ingredient is old. FDA 
considers independent documentation that an ingredient is old to 
be a product invoice, bill of lading, product label or labeling, or a 
catalogue with evidence of a date to show evidence of marketing 
before October 15, 1994.7 

The significance of the requirement for lawfully marketing a 
dietary ingredient takes on even more meaning. In one of the initial 
submissions of a 75 day-notice for the ingredient stevia leaf (used as 
a natural sweetener, derived from Stevia rebaudiana Bertoni, Aster
aceae), it was argued that stevia was included in a number of 
marketed herbal products before October 15, 1994. However, FDA 
took the position that because stevia was considered to be an unlaw
ful food additive, any marketing of the ingredient before October 
15, 1994 was unlawful and therefore did not meet the old dietary 
ingredient qualification of DSHEA. 8 

Legal Significance of the "Prior Market Clause" of 
DSHEA 

In the case of Pharmanex v. Shalala, the government succeeded in 
convincing the court that "market as" is not the same as "sold as."9 
It is nor enough that the ingredient sold is present in food . In this 
case the issue concerned the presence of the naturally-occurring 
compound mevinolin, which, according to the government's 
successful argument, is chemically and therapeutically similar to the 
active ingredient lovastatin found in the prescription drug Meva
cor® (Merck & Co., Whitehouse Station, NJ) in red yeast rice 
(Monascus purpureus Went., Monascaceae). FDA argued that there 
must be evidence that red yeast rice was actually marketed for its 
lovastatin content. In other words, the food must be marketed for 
the presence of the ingredient in question. 

Based on this decision , FDA's position on the DSHEA "prior 
market clause" is that for a food constituent to have been marketed 
as a food or dietary supplement, the manufacturer of the food 
containing the constituent must have marketed or promoted the 
food based on the properties of the food constituent at issue or 
increased or optimized the concentration at issue. For example, it is 
not sufficient to show the marketing of malted barley if one is 
trying to demonstrate the prior marketing of a malted barley extract 
ingredient. The marketing of the source ingredient is not sufficient 
to prove prior marketing of an extract of the source ingredient.3 

If a seller has an ingredient that does not qualify as an ODI, then 
it is subject to Section 413 of the FDC Act. Section 413 states that 
a dietary supplement containing an NDI shall be deemed adulter
ated under Section 402 (f) of the FDC Act unless it meets one of 
the following requirements: 

2004 

1. A dietary ingredient contains only dietary ingredients which 
have been present in the food supply as an article used for food 
in a form in which the food has not been chemically altered. 

2. There is a history of use or other evidence of safety establish
ing that the dietary ingredient, when used under the condi
tions recommended or suggested in the labeling of the dietary 
supplement, will reasonably be expected to be safe; and, at least 
75 days before being introduced or delivered for introduction 
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into interstate commerce, the manufacturer or distributor of 
the dietary ingredient or dietary supplement provides the FDA 
with information, including any citation to published articles, 
which is the basis on which the manufacturer or distributor has 
concluded that a dietary supplement containing such dietary 
ingredient will reasonably be expected to be safe. 

Exemptions to Preclude Filing the 75-day NDl Notice 
with FDA 

The next consideration must be whether the ingredient in ques
tion meets the second exemption from NDI legal status. To meet 
this requirement the seller must demonstrate that the ingredient is 
consumed in food in a form that has not been chemically altered.10 

The question that remains unanswered in the dietary supplement 
industry is-if one extracts an ingredient from its botanical source, 
how m uch can the ingredient be concentrated before it is chemi
cally altered? FDA has further indicated that even if the dietary 
ingredient extract was present in the food supply, the seller must 
prove that the extract ingredient was present in the food supply as 
an article used or marketed as a food or as an ingredient of a food . 
FDA states that mere incidental presence of a substance (e.g., an 
extract) as an inherent component of articles used for food does not 
establish that the substance itself is "an article used for food. " 

Therefore, if a dietary ingredient is not proven to be old as 
discussed above, it is by law an NDI and cannot be lawfully 
marketed without the required 75-day pre-market notice to FDA. 
For that reason FDA has issued a regulation-"new dietary ingre
dient notification." 11 According to this regulation , the following 
requirements are needed for an NDI submission to FDA: 

Name and address of manufacturer or distributor of the new 
dietary ingredient. 

Name of the NDI. 
Description of the NDI including a full characterization of 

the ingredient. 
Level of NDI in dietary supplements which would include 

the amount included in dosage form products and expected 
daily consumption. 

Conditions of use recommended in product labeling which 
includes the labeled suggested population for the ingredient 
(i.e., marketed to adults on ly or to all age groups). 

History of use of other evidence of safety establishing that 
when used at the level of use and under the conditions of use 
the NDI will reasonably be expected to be safe, including cita
tions to published articles or other evidence that is the basis for 
the manufacturer or distributor concluding that the new 
dietary ingredient is safe. 

The Acceptance/Rejection Rate of NDI Submissions 

Based on NDI information obtained from the FDA website 
(www.fda.gov), 59% of the NDI notifications were rejected and not 
accepted for filing by FDA, and 38% were accepted as of June 30, 
2003. The rejection rate for botanicals was higher (70%) than for 
non-botanical ingredients* (see Tables 1, 2, and 3). Various reasons 
for not accepting the 75-day NDI submissions by FDA include the 
fo llowing: 

Exposure studies done on the source of the ingredient were 
not conducted on the actual ingredient. 

Ingredient represented for a therapeutic indication. There
fore, the ingredient is legally a drug that requires a new drug 
application fi ling and is not a dietary supplement subject to 
OSHEA. 

Ingredient is represented for use in the NDI submission as a 
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conventional food and therefore does not meet the legal defi
nition of a dietary supplementY 

FDA also states that each NDI submission is applicable and 
specific to the submitter. Other companies intending to market the 
same ingredient would have to submit their own NDI submission. 
In other words, there are no generic submissions that will benefit all 
other companies using the same ingredient. 14 

Data submitted in the NDI notification was for use of the 
ingredient for disease conditions. FDA states that such studies 
have limited use for chronic long-term use in a health popula
tion. Among those who are aware of the legal requi rements under 

OSHEA for filing an NDI notification, some companies choose to 

ignore this component of OSHEA either on the basis that there is 
no FDA enforcement or, if questioned, they are confident that they 
could justify their position that the ingredient is "grandfathered." 
In the authors' opinion, this gamble exposes a manufacturer to 

other legal problems. The first is the potential product liability 
issue. If a manufacturer is selling a product that is subject to a prod
uct liability lawsuit, it is possible that the lawyer for the plaintiff 
will hire an expert (i.e., an attorney who specializes in FDA matters) 
to review the products for compliance with OSHEA. If the expert 
can take the position the product contained an NDI legally subject 
to the 75-day NDI requirement, which was not submitted and 
accepted by FDA, the expert can argue to a jury that the product 
was adulterated as a matter of law. This testimony would be very 
persuasive in a product liability lawsuit. 

Clinical studies submitted util ized a non-oral dosage form; 
therefore, those studies are not comparable for oral use of a 
dietary supplement. 

Dietary ingredient submitted in the NDI notification met 
the legal definition of a biological product according to FDA; 
therefore, it is not a dietary supplement. 

NDI notification contained historical and foreign references 
wherein the ingredient was studied for use in disease condi
tions but not for consumption and use as a food. 

Studies submitted show the pharmacological effects of the 
ingredient but were not designed to study toxicity or safety of 
the ingredient for food use. 

Description of the ingredient is insufficient to show specific 
qualitative and quantitative characteristics of the ingredient. 
Studies submitted describe an ingredient that is not proven to 

be the same ingredient subject to the 75-day notification. Another liability involves the definition of a dietary supplement. 
Submission does not discuss safety concerns that were 

mentioned in the clinical studies submitted. 
OSHEA amended the FDC Act in providing a legal definition of a 
dietary supplement. This definition, as a matter of law, excludes a 
dietary ingredient approved as a new drug under Section 505 of the Reference to Chinese herbal medicine as a basis to show 

safety is not sufficient to show a history of 
use that the ingredient is safe. These refer
ences show pharmacological, clinical, or 
toxicological information on the source 
ingredient but there are no studies on the 
ingredient per se or on the exact dose expo
sure submitted in the 75-day NDI notice. 

FDA believes there will be minimal burden on 
the dietary supplement industry to generate data 
to meet the requirements of the pre-market noti
fication program. FDA makes this assumption 
because they believe they are only requesting 
information that the manufacturer or distributor 
should have already compiled and have on file to 
qualify safety for a product. These data are 
required to support that the ingredient or product 
marketed is "reasonably expected to be safe under 
the conditions of use recommended or suggested 
in the labeling of the dietary supplement."13 FDA 
believes the industry burden is approximately 20 
hours of work per submission. Many individuals, 
including the authors of this article, believe that 
this estimate by FDA is unrealistic. 

• Note: Although the rejection rate is higher for botanicals 
than other ingredients, many NO! submissions were 

rejected on the grounds that they were procedurally 
incomplete. The complexi ty of botanical filings for 
manufac tu rers appears to be caused by multiple language 
documents, larger amount of historical data, confusion 
about proper Latin nomenclature, and type of safety data 
required by FDA. Given the lack of guidance from FDA 
on the NO! submission procedure, many ingredients 
were therefore rejected simply on the grounds that they 
failed to include certain components within the submis
sions. 
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Table I. Summary of all New Dietary Ingredient (NDI) 
Submissions by industry to FDA since passage of OSHEA 

in 1994 through June 2003 

All NDI Submissions: 1994 (Oct) - 2003 Uune)* 238t % ofTotal 

Accepted 92 38% 

Rejected 141 59% 

Unknown* 5 3% 

Reasons for Rejection 

Not reasonably expected to be safe 96 

Incomplete Filing/Lacking Data 29 

Does not meet defin it ion of dietary supplement 
(ingred ient is a food , drug or med ical device) 12 

Existence of IND§ before fili ng of NDI 2 

Not reasonably expected to be safe for ch ildren 2 

* FDA receipt dates vary considerably from the date that NDI submissions are posted for public 
viewing. Theoretically, FDA must post NDI filings in the public docket 90 days after recei pt. The 
actual length of ti me averages between I 0-14 months. 

t Determining the total num ber of NDis filed with FDA requires some interpretatio n of the filed 
reports. The authors of this paper fo und what they determined to be 238 reports based on the 
data available from the FDA as of June 2003. FDA classifies NDI submissions with a Report 
("RPT") num ber (except the first 2 submissions). Some submissio ns received only one RPT 
num ber, but included multiple ingredients that were evaluated individually by FDA. The autho rs 
classifi ed each separate evaluation as a un ique submissio n. As of August 2004 there were 200 
RPTs accessible on the FDA website (www.fda.gov). The last RPT (# 200) was received by FDA 
on June 30, 2003 and , based on the 90-day publication rule, was supposed to have been posted on 
Sept 30, 2003 . FDA did not post this notice until Ju ly 8, 2004. Thus, for the purposes of this arti-
cle , the "receipt" date is used even though the NDI submissions aren't posted unti l I 0- 14 months 
late r. In the 200 RPTs posted, treating ingredient evaluated by FDA as a unique filing, the total 
becomes 238. Resubmissions are also considered unique NDI submissions because they are eval-
uated as such by FDA. Therefo re, when a new ingredient is the subject of multiple NDI fil ings, 
each is considered a new entry as part of the total. 

t Five NDI submissions did not include a respo nse by FDA. 

§ IND = Invest igative New Drug. 
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FDC Act or an article authorized for investigation as a new drug, 
antibiotic, or biological for which substantial clinical investigations 
have been insti tuted and for which the existence of such investiga
tions has been made public, which was not before such approval or 
authorization, marketed as a dietary supplement or as a food .15 This 
definition is predicated on the ingredient's being lawfully marketed 
according to FDA. Thus, according to this definition, if a marketed 
dietary ingredient is not proven to be old, and a pharmaceutical or 
other company receives approval for an investigational new drug 
(IND, not to be confused with NDI) for which the clinical studies 
were later published before the 75-day NDI notice was submitted, 
then the dietary ingredient is disqualified as a dietary supplement 
under OSHEA and further marketing is unlawful. 

This is not a theoretical discussion. In the case of U.S. v. Synthrax 
Innovations, Inc. the government d iscovered an investigational new 
drug application had been in effect for tiratricol since 1990 (riratri
col, the dietary supplement involved in th is case, was an over-the
counter thyro id preparation marketed as a metabolic accelerato r 
and fat loss aid). 16 The court held that this IND precluded tiratri
col from being a dietary supplement as a matter of law. The court 
found the facts demonstrated substantial clinical investigations had 

Table 2. Summary of NDI submissions containing 
botanical ingredient 

Botanical NDI Submissions: 113* % ofTotal 
1994 (Oct) - 2003 Qune) 

Accepted 34 30% 

Rejected 79 70% 

Reasons for Rejection 

Not reasonably expected to be safe 62 

Incomplete Filing/Lacking Data 13 

Does not meet definit ion of dietary 
supplement (ingredient is a food , 
drug or medical device) 4 
* A complete listing of all I 13 botanical NDI submissions and their status is 
available online at www.herbalgram.org 

been instituted for tiratricol , the existence of such investigations 
had been made public, and tiratricol was not marketed as a dietary 
supplement or a food prior to the authorization of the IND . For 
those reasons the defendants in the case conceded that their prod
uct could not be considered a dietary supplement. Additionally, 
FDA asserts the legal position that it is not relevant in this deter
mination whether the IND is currently in force, just that it was 
fi led and accepted by FDA at one time. That is, the IND may be 
abandoned with no additional intention by the pharmaceutical 
company to pursue drug status for the substance; yet because the 
IND was fil ed prior to a dietary supplement company's attempt to 
obtain NDI status for the ingredient, dietary supplement status 
would not be allowed. 

In comparing the safety requirements for foods to dietary supple
ments it is clear there are different legal standards. For foods, an 
added ingredient must be generally recognized as safe (GRAS) by 
qualified experts. If not, the ingredient must be approved by FDA 
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as a food addi tive before it can be allowed on the marker. In 
contrast for dietary supplements, a company must have a basis for 
concluding that a supplement containing a "new dietary ingredi
ent" is reasonably expected to be safe under the condition of use 
recommended or suggested in the product labeling. The new ingre
dient is legally exempted from the requirement to be approved as a 
food additive (one of the basic premises of OSHEA is that dietary 
supplements are not food additives) _~? Additionally, the company 
must notify FDA regarding rhe basis for concluding an DI is safe 
for its intended use at least 75 days before marketing. 

If a company is successful in obtaining an NDI for irs product, 
there is no "seal of approval" from FDA that can be included on the 
product label. If accepted, the agency takes the position that because 
all research on the ingredient has not been reviewed, FDA will make 
no statement regarding the ingredient's safety. The commonly 
misused statement "approved by the FDA" or other similar state
ments are unacceptable based on this position. In contrast, a food 
additive, once approved, is safe as a matter of law. A "successful" 
NDI submission establishes FDC Act compliance bur no FDA affir
mation that the ingredient is safe for its intended use. 

Another notable difference in the legal requirements berween a 
food additive petition and an NDI submission is in the scientific 
val idation needed for the new food additive ingredient. A new food 
additive petition must include fu ll reports of investigations made 
with respect to safety of the food additive, and those reports must 
include derailed data from animal and other toxicology tests. In 
contrast, an NDI submiss ion must include a history of use of other 
evidence of safety that the ingredient wi ll be reasonably expected to 
be safe, including citations to published articles. While seemingly 
less stringent for an NDI, it is in this area that FDA apparen tly is 
expecting more studies and clinical information to show a reason
able basis for safety of a dietary ingredient. This is nor found in any 
published FDA guidance bur is discernable from the comments 
made by FDA for NDI submissions in which "no reasonable basis 
of safety" was ci ted as the reason for rejection. It is an FDA bias 
that results from the agency's understanding of acceptable science 
for other food ingredients found to be GRAS or subject to a food 
additive regulation . 

FDA regulations for marketing new dietary ingredients have 
been present since the inception of OSHEA; however, they have 
not been actively enforced. Some companies have used FDA's tepid 
enforcement policy as a ratio nale to rush new ingredients to market 
without sufficiently qualifyi ng the ingredient wi th a complete safety 

Table 3. Summary of all NDI submissions (botanical 
and non-botanical) after FDA published the pre

market notification for NDI submission in September 
of 1997. Until this date, FDA had not established 

criteria in which to evaluate NDI submissions 

NDI Submissions: 213 % ofTotal 
1997 (Sept) - 2003 Oune) 

Accepted 69 32% 

Rejected 139 65% 

Unknown* 5 3% 
* Five N D I submissions did not include a response by FDA 
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profile or determining its proper legal status. Many responsible 
m embers of the herb and dietary supplement industry are slowly 
integrating a more thorough investigative scientific approach for 
new dietary ingredients, but the first- to-market mentality runs 
counter to this practice. Requiring new ingredient suppliers, rather 
than marketers, to establish whether the ingredient is "old" or 
"new" under FDA requirements would be a step in the right direc
tion . This could possibly limit the entry of "unsubstantiated" ingre-

It is advisable that all manufacturers 

and marketers of dietary supplements 
thoroughly understand the legal 

requirements for marketing new dietary 
ingredients before making a significant 

investment in a new product. 

diem s into the market by forcing suppliers to qualify the legal status 
of their ingredients; in other words, require those with the best 
understanding of the science of an ingredient to quali fy its safe ty. 
This would remove a time-consum ing task for those attempting to 
rush a new product to market. Whatever the solution may be, it is 
advisable that all manufacturers and marketers of dietary supple-
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ments thoroughly understand the legal requirements for marketi ng 
new dietary ingredients before making a significant investment in a 
new product. ::..t 

Chris Noonan is President of HealthGuidance, a consulting firm 
located in Santa Monica, CA, that specializes in new product develop
ment, marketing, and copywriting for the natural products industry. 
Chris can be reached at chris@healthguidancela.com. W Patrick 
Noonan is an attorney who sp ecializes in matters concerning p roducts 
regulated by the FDA with an office in Woodland Hills, CA, and he 
has a website at www. wpnpc. com. Patrick can be reached at 
pat@wpnpc. com. 
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to minor loss of volatile components, dehydration , lyophilization, 
milling, tincture or solution in water, slurry, powder or solid in 
suspension. " See 140 Congressional Record S 14801 , Congressional 
"Statement of Agreement" on DSHEA (October 7, 1994) point 5. 

11. 21 CFR §190.6 
12. See § 201 (ff)(2)(B) of the FDC Act. 
13. Premarket Notification for a New Dietary Ingredient 62 Fed. Reg. 

49886,4989 1 (September 23, 1997). Available at 
<http:/ /www.cfsan.fda.gov/ - lrd/fr97923e. html>. 

14. U.S. Food and Drug Administration. New Dietary Ingredients in 
Dietary Supplements. Available at 
<http:/ /www.cfsan.fda.gov/ - dms/ds-ingrd.html>. 61 Fed. Reg. 
50774 , 50777 (September 27, 1996). 

15. See§ 201 (ff)(3)(B) of the FDA Act. 
16. U.S . v. Synthrax lnnovar.on,149 F.Supp 2d 880 (2001 ). 
17. See § 201 (s)( 6) of the FDC Act. 
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• book revtews 
Clinical Aromatherapy: Essential Oils 

in Practice by Jane Buckle. London & 
New York: Churchill-Livingstone, 2003. 
236 pp. ISBN: 0-443-07236-1. $37.95. 

Essential oils and the aromas they 
produce have enticed and intrigued 
humans for centuries. The art of blending 
and using these concentrated plant oils for 
clinical purposes goes far back 
into the history of medicine. 
The use of essential oils is 
recorded as early as Egyptian 
times; royalty would place 
cones of ox fat imbued with 
fragrant essential oils on the 
tops of their heads to perfume 
their bodies. In the history 
section of the book, author 
Buckle, an expert in medical 
research on aromatherapy, 
reminds the reader that "in 
almost every part of the 
world" there exists "some use of aromatics 
in its healthcare system." 

The sixteenth-century Swiss physician 
and alchemist Paracelsus believed that 
aromatic plant oi ls contained the quintes
sence--the fifth essence-of the plant. The 

first four essences were earth, air, fire and 
water; the fifth essence was the highest and 
believed to permeate all of nature and form 
the heavenly bodies. It was also called ether 
and hence, essential oils have also been 
called ethereal oils. 

In the last several hundred years, the 
cosmetic industry has developed an elabo

rate science of extracting and 
concentrating a wide variety 
of plant oils in the develop
ment of alluring aromas
blends of many plant oi ls (and 
often other natural and 
synthetic ingredients) that are 
sold as perfume (from French 
par fume, from Latin per 
fomum- "through smoke"
based on the custom of adding 
aromatic ingredients to burn
ing coals, the smoke diffusing 
the agreeable fragrances; 

fumigate has a similar origin). Today the 
recipes for these mixtures are jealously 
guarded by their creators because these 
scents have such an enormous capacity to 
influence consumers' behavior and their 
pocketbooks. 

Grow Your Future 

76 I HerbaiGram 63 

Tal Sophia Institute 
fer~ Healln9 Arts 7750 Montpelier Road , Laurel, MD 20723 

Tai Sophia Institute, the anchoring academic institute for the nation 's 
emerging wellness system, offers master degree programs in Acupuncture, 
Botanical Healing and Applied Healing Arts. Located on a 12·acre campus that 
houses bookstore/cafe. library, clinic, meditation garden and labyrinth. 

2004 

Yet until recently, the complex nature of 
the intricate relationship between 
emotions, scents, and their influences on 
human health has been a scientific 
mystery, mostly because the mechanics of 
how it works has eluded the ability of 
science to define it. But medicine has 
evo lved and aromatherapists and 
researchers are learning how extraordinar
ily small amounts of a fragrant essential oil 
can send people's emotions into an explo
sive set of chain reactions. A 1990 study 
showed that subliminal effects of certain 
scents could now be recorded below the 
level of human awareness. Subjects were 
exposed to four concentrations of two 
odorants while hooked up to an EEG 
(electroencephalograph) machine. At the 
lowest concentrations of scents, none 
could detect the presence of odors despite 
the distinctive tracings and mood shifts 
correlated with each aro matic exposure. 

Medicine is beginning to derive a greater 
interest in using natural substances that 
may offer therapeutic benefit without 
harmful side effects. Essential oils are one 
of many modalities that offer this potential. 
Yet, this ancient modality has been largely 
ignored by the evidence-based but open
minded healthcare practitioner, primarily 
due to the lack of good reference materials 
avai lable to bridge the scientific gap. Dr. 
Buckle's publication is a useful reference 
narrowing this gap for all interested in the 
healing power of essential oils and 
aromatherapy. Technical aspects pertaining 
to use, extending beyond simple inhala
tion, are discussed (e.g., topical applica
tions versus ingestion). Buckle explains 
that specific carrier oils when applied to the 
skin in a fatty base "may inhibit the germi
cidal effects of a phenol," a common 
constituent of many essential oils. Those 
concerned about pesticide concentrations 
in these products wi ll learn that "expressed" 
(or pressed) essential oils are more likely to 
have high levels of pesticides." The section 
on essential oil toxicity and its contraindi
cations is succinctly outlined for ingestions, 
topical applications, and inhalations. An 
informative section on lethal oral doses of 
essential oils for children, though briefly 
discussed, is quite useful-especially in the 
case of the inexperienced consumer or 
essential oil practitioner who may 
commonly overlook the potential toxicity 
in these concentrated botanical substances. 

Section II, "Clinical Use of Aromather
apy," addresses a wide range of topics. It 
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book reviews 

begins by looking at essential oil uses for infection contro l, 
insomnia, nausea and vomiting, as well for the management of 
pain , inflammation, and stress. A published case study about a 
methacillin resistant Staphylococcus aureus infection in the bone, 
commonly referred to as osteomyel itis, is discussed. An unlucky 
49-year-old man suffered from a trauma resulting in an open 
wound with a complex fracture of the sh in. He underwent 
numerous operations to remove infected and decaying tissue 
while being given powerful antibiotics. The unwanted organisms 
in the bone developed drug resistance to every possible antibiotic 
that could be administered and persisted in the wound desp ite 
numerous cleaning procedures. As a las t resort, in an effort to 
circumvent amputation, the medical team packed the wound with 
pellets of calcium sulfate, impregnated with lemongrass, eucalyp
tus, tea tree, clove bud, and thyme with a catheter left in place to 
allow further delivery of the sterilized oils to the infected site. 
After three months the wound healed and cultures were clear. 
This information, while only a case report , illustrates the poten
tial of these oils for further research in addressing challenging 
medical cases. 

Other interesting medical cases are sprinkled throughout each 
subsection including cardiology, critical care, endocrinology, 
immunology, oncology, pediatrics, and more. Skeptics requiring 
large trials will remain unsatisfied because in many of the areas 
covered controlled scientific tri als are still lacking. Nevertheless, 
Buckle has attempted, wherever possible, to cite the latest scien
tific literature pertaining to each topic. Those interested in devel
oping clinical depth while maintaining an evidence-based 
approach to aromatherapy will find Buckle's text useful. 

Enhancement of patient care has been a timeless goal for all 
healers throughout time. Hippocrates reportedly once said, "The 
way to health is to have an aromatic bath and a scented massage 
every day." Now in the twenty-first century we may fin ally be 
learning why . ... 

- Roberta Lee, M.D. 

Herbal Vade Mecum by Gazmend Skenderi. Rutherford, NJ: 
Herbacy Press, 2003. 480 pp. ISBN 0-97 13209-2-6. $24.95. 

The term Vade Mecum may not be very common amo ng 

HERBAL 
VADE MECUM 

IIUU llcrt>•. "r,.,.,., l ....,nlo410 oh torut• I·•· 
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English speakers, but will be readily 
recognized as "manual" or "handbook" 
by those who are of Spanish or Latin 
American origin . The phrase indicates a 
book that will "go with you," a compan
ion, so to speak, and this is exactly what 
this book is-a reference work to have 
by your side. 

Herbal Vade Mecum, authored by the 
Albanian pharmacist and pharmacogno
sis t, Gazmend Skenderi , is a compilation 
of documented information on 800 
botanical ingredients and 657 mono-
graphs about medicinal herbs from 

around the globe, including their therapeutic applications, and 
possible caveats related to their uses. 

Each of the succinct herbal monographs includes the plant's 
common name(s) in English, its scientific nomenclature (botani
cal name and family), the plant part(s) used, the principle chem-
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ical constituents, its fo rm of app li cation (external or internal , 
acco rding to each case), and a precautionary statement regarding 
possib le risks or interactions, where applicable. Additional notes 
are included about the plant whenever needed. 

Even though the monographs are brief, this does not mean they 
are incomplete-far from it. The author has managed to include 
the most pertinent information about the herbs in a practical and 
objective manner, precisely apt for the reader who wishes to 

consult this book for a quick reference. 
One of the main features is the inclusion of various plants used 

in traditional healing by vario us ethnic groups aro und the world, 
many of which have been unreasonably neglected by other texts, 
such as Copalchi ( Coutarea latiflora Mo<;:. et Sesse, Rubiaceae), 
Epazote or wormseed, (Chenopodium ambrosioides L., Chenopo
diaceae) and muira puama (Ptychopetalum olacoides Benth., 
Olacaceae), to ci te a few examples. It is precisely this wide cover
age of species that makes this book both appealing and useful. 

Professor Skenderi has also included glossaries of chemical and 
medical terms, and a therapeutic checklist, making the search for 
a particular plant or its application for a particular afflic tion both 
rapid and easy. 

This book is exactly what the title expresses-a handy reference 
wo rk prepared with the health provider in mind . This herbal 
handbook will be of great value to phytotherapists, physicians, 
nurses, and students of biomedical sciences interested in knowing 
the basic aspects about the principal therapeutic uses of plants 
from diverse origins around the world . ... 
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-Armando Gonzalez-Stuart 
Cooperative Pharmacy Program, University ofTexas at El Paso 
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September 4-9: World Congress of Pharmacy 
and Pharmaceutical Sciences 2004. New O rleans, 
LA. The 64th Congress' theme is "T he Pati enr and 
the Pharmacist - The Heart of the New Healthcare 
Team," and it will focus on the nature of the thera
peutic partnership between pharmacists and 
pati ents, rhe design of future drugs, and rhe health
care system in which rhey are delivered. Website: 
<www.fip.o rg/neworleans>. 

September 17-19: 16th Annual Green Nations 
Gathering. T he theme fo r this weekend of dynamic 
workshops on Herbs, Heal th, Spiri tual Ecology, rhe 
Environment and more is "Envisioning and creat
ing a green world wirh heart. " Ph: 802/293-5996. 
E-mail: <info@greennarions.org>. Website: 
<www.greennarions.org> . 

September 10-12: Pathways to Beauty and Well
Being. New York, NY. This event features a 
consumer exhibition and teaching program dedi
cared to women's beauty and well-being products. 
Ph: 2 12/995-1 777. <WWW. parhways2.com> 

September 18-19: Mind, Body, & Beyond Expo. 
The expo will showcase innovative products and 
services, and be a center for natural health industry 
professionals. Programs will include exhibitions, 
interactive workshops, and lectures. Contact: Judy 
Kaufman. 323/801 -2340. Fax : 323/801 -234 1. 
Website: <www.mbbexpo.com>. 

October 3-9: MindBodySpirit Medicine. 
Minneapolis, MN. This is a program for healrhcare 
profess ionals who want to integrate rhe best of 
MindBodySpiri r Medicine into rhe clinical practice 
of medicine, psychology, social work, nursing, and 
rhe other healing professions. Ph: 202/966-7338 . 
Website: <www.cmbm.org>. 

October 5-7: Health Ingredients Japan 2004. 
Tokyo, Japan. Asia's biggest health ingredient and 
service exhibition & conference will be a platform 
for foreign companies and their distributors to rap 
rhe potential of rhis vast marker. Contact: Cecillia 
Wun. 516/562-7855 Fax: 516/562-7854. E-mail: 
<cwun@cmp.com> Website: <hrrp: / /www.hijapan. 
info/en/conference/ index>. 

October 3-5: Food & Nutrition Conference & 
Expo. Anaheim , CA. This conference offers over 
100 educational sessions led by recognized industry 
experts, ADA sessions providing technical educa
tion , as well as hands-on opportunities. Ph: 
630/434-7779, Fax: 630/434-1 2 16. E-mail: 
<fnce@heiexpo.com>. Website: <www.earrighr.org/ 
fnce>. 

October 8-10: American Herbalists Guild 
Symposium 2004. Waterville Valley, NH . O ver 40 
workshops by leading herbalists and reachers as well 
as preconference intensives on O ctober 7 and a 
posrconfe rence clinical intensive on O ctober 11 - 12. 
Contact: AH G, 193 1 Gaddis Road, Canton, GA 
3011 5. Ph: 770/75 1-6021. Fax: 770/75 1-7472. 
Email: <ahgoffice@earthlink.net>. Website 
<www.americanherbalisr.com>. 

O cto ber 14-17: Natural Products Expo East 
2004. Washington , D C. Th is rrades how and 
conference is fo r retail ers, manufac ture rs, and 
suppli ers in th e health & nutrition industry. 
Conrac r: C us tom er Service , N ew Hope 
Natural Medi a. Ph: 866/458-49 35. E-m ail: 
< trades hows@ newhope.com >. Website: 
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<www. ex poeas t .co m>. 

October 14-17: Organic Products Expo-BioFach 
America 2004. WashingtOn, DC. T his rradeshow 
and conference is for retailers, manufac turers, and 
suppliers in the health & nutrition industry. 
Contact: Customer Service, New Hope Natural 
Media. Ph: 866/4 58-4935 . E-mail: 
<tradeshows@newhope.com>. Website: 
<www.organicproductexpo.com>. 

October 15-17: Bioneers 2004 Conference. San 
Rafael, CA. The Bioneers Confe rence is the preem
inent gathering of visionaries with practical solu
tions fo r restoring rhe earth. For both professional 
and general audiences, rhis three day event equips 
participants wirh models, resources, and networks, 
encouraging everyone to act as primary forces in rhe 
transformation towards a res rorative future. 
Website: <www.bioneers.org> . 

October 15-23: Ayahuasca H ealing Retreat. 
Bahia, Brazil. In addition to Ceremonies with 
Ayahuasca and Salvia Divinorum, rhe retreat will 
include lectures, art work expression, transpersonal 
exercises, meditations with light, sound brainwave 
synchronization and psychoacti ve frequencies, and 
excursions. E-mail: <s ilviap@house.com.ar> . 
Website: <www.ayahuasca-healing. ner>. 

October 23-25: American Association of Orien
tal Medicine 2004 International Conference and 
Exposition. Las Vegas, N V. E-mail: 
<info@aaom.org>. Website: <www.aaom.org>. 

October 24-27: CRN's 2004 Annual Conference. 
Washington, DC. The keynote speaker ar rhe 
Council for Responsible Nutrition's annual confer
ence will be Dr. Lester C rawford of rhe FDA. 
Website: <www.crnusa.org/CRNAC. hrml>. 

October 24-28: IFEAT International Conference 
2004. Lisbon, Portugal. T he title of the conference 
is: 'The Essential Oils of rhe Mediterranean Region 
& International Developments in Aroma Chemi
cals and Industry Legislation'. Current & pending 
legislation and regulations rhar affect rhe industry 
will be rhe subject of lectures and discussion oppor
tunities . Phone: 44/0/20/7836/2460. E-mail: 
<secretariat@ifeat.org>. Website: <www.ulrrainter
national.com/ifear_2004 .hrm>. 

October 25-29: Second Global Summit on 
Aromatic Plants. New Delhi, India. Academicians, 
researchers, producers and personnel from industry 
share ideas, information and experiences, and as well 
as initiate collaborations and cooperation in the 
development of the world herbal industry. This year's 
theme will be "Prospects and Constraints in Cultiva
tion, Production and Marketing of Medicinal 
Plants." E-mail: <confound@sparrl.com>. Websires: 
<www.cenfound.org> or <www.cenfound.org/ 
global/global.htm>. 

October 30: 6th International Symposium on 
Mushroom Nutrition. Santa Rosa, CA. Sponsored 
by Mycology Research Laborato ries Ltd and rhe 
Townsend Lerrer for Doctors and Patients , the 
theme of the symposium will be the Progress and 
Challenges in Clinical Mushroom Nutrition. E
mail: <info@mrlusa.com>. Website: <www.mycol
ogyresearch.com/#> . 

November 3-5: Green Business Conference. San 
Francisco, CA. Co-op America's annual conference 
will include: topical workshops and structured 
networking sessions led by insightful experts, help
ing participants to build their own green business 

2004 

communities . Ph : 1-800/58-GREEN. Website: 
<www.coopameri ca.biz> . 

November 3-6: Natural Products Organic Asia 
2004. Singapore. T his exhibition on natural health 
and organic products, vegetarian products, personal 
care, traditional medicine herbs, equipment & 
machinery, and services is conceived to help local 
and foreign companies to showcase their products 
and services to a growing rargered buying marker. 
Contact: Anth ony Tan, Marketing Manage r. 
Ph : 65/6534-3588. Fax: 65/6543-2330. 
E- mail : <anrh onytan@hglink.com>. Website: 
<www. npoasta.com>. 

November 16-17: Functional Foods for the 
Prevention and Treatment of Cardiovascular 
Diseases. Richardson, TX. Sponsored by rhe Func
tional Foods Center at D&A Inc, this conference 
will combine curring edge research expertise in bio
medical sciences with business experience in order 
to develop and commercialize functional foods for 
rhe prevention of cardiovascular disorders. Website: 
<www.funcrionalfoodscenter.ner/conference. hrm>. 

November 17-19: Society for Integrative Oncol
ogy 1st International Conference. New York, NY. 
For oncologists and other health-care providers, rhis 
conference will present scientific clara on comple
mentary therapies and botanicals. CME credits 
provided by the American Cancer Society. Website: 
<www.inregrativeonc.com>. 

November 17-25: IUCN World Conservation 
Congress. Bangkok, T hailand. This year's rheme is 
"People and Nature: Making a Difference." 
Website: <www.iucn.org>. Website: 
<www.iucn.org/congress/index.cfm>. 

November 17- 19: 11th Annual Symposium on 
Complementary Health Care. Exeter, UK. This 
annual symposium, organised by Professor Edzard 
Ernst's Complementary Medicine unit in Exeter, is 
now in irs 11 •h year. 1r is aimed at providing a forum 
for all individuals with a research interest in 
complementary and alternative medicine (CAM). 
With an emphasis on original research, ir offers a 
unique opportunity to discuss key issues such as 
effectiveness, safety, and costs in a critical yet open
minded debate. For more information , visit : 
<www.exerer. ac.uk/FACT/sympo> 

November 20-22: The 1st World Green Tea 
Extract Meeting: Conference and Trade Show 
and Tea Expo 2004. Paris Expo, Porte de 
Versa illes, France. The World Green Tea Ex tract 
Meeting will rake the shape of a two-day Confer
ence; subjects will include Green Tea Polyphenols: 
properties, last advances, activities, uses, and regie
mentation. Tea Expo 2004 is hosted by Tea Maga
zine wirh rhe contribution of rhe Societe Fran<;aise 
des Antioydants (SFA) and rhe International Soci
ety of Anroxydant in Nutrition and Health 
(ISANH). Attendees wi ll exchange up-to-dare 
information about Tea and Health to the general 
public through several workshops . Website: 
<www. n u rrai ngredien rsusa.com/ services/ even t.asp? 
id~2384>. 

November 26-30: International Symposium on 
Oriental Monascus. HangZhou, China. To be 
held ar rhe Zhejiang University ofTechnology. 

November 29 - December 4. Applying Func
tional Medicine in Clinical Practice. (AFMC P) . 
Tampa, FL. Spend a week wirh Jeffrey Bland, PhD, 
and other leading experts on functional medicine, 
the science-based healthcare approach that assesses 
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and treats underlying causes of illness through indi
vidually tailored therapies to restore health and 
improve function. Learn rhe techniques and rake 
home rhe clinical tools rhar will make functional 
medicine a reality in your practice. Contact: Client 
Services 800/228-0622. Website: 
<h rrp:/ /www. functionalmedici ne.org/ >. 

November 30 - December 2: International Kava 
Conference. Suva, Fiji. The conference offers an 
opportunity to exchange the laresr information on 
kava with scientists, representatives of health 
authorities, producers, as well as traders and grow
ers of kava from around the world. For further 
information on rhe IKC 2004 please visit the IKEC 
website at: <www.ikec.org/ikc2004/index.htmb. 

December 1-3: Natural Products Expo Asia 
2004. Wanchai, Hong Kong. This rradeshow and 
conference is for retailers, manufacturers, and 
suppliers in the health & nutrition industry. 
Contact: Customer Service, New Hope Natural 

access 
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Media. Ph: 866/458-4935. 
<tradeshows@newhope.com>. 
<www.naturalproducrsasia.com>. 
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E-mail: 
Website: 

March 16-18: Nutracon 2005. Anaheim, CA. 
This rradeshow and conference is for retailers, 
manufacturers, and suppliers in rhe health & nutri
tion industry. Contact: Customer Service, New 
Hope Natural Media. Ph: 866/458-4935. E-mail: 
<tradeshows@newhope.com>. Website: 
<www.nurraconference.com>. 

March 17-20: Natural Products Expo West 2005. 
Anaheim, CA. This rradeshow and conference is for 
retailers, manufacturers, and suppliers in the healrh 
& nutrition industry. Contact: Customer Service, 
New Hope Natural Media. Ph: 866/4 58-4935. E
mail: <tradeshows@newhope.com>. Website: < 
www.expowesr.com>. 

March 18-20: SupplyExpo 2005. Anaheim, CA. 
This rradeshow and conference is for retailers, 
manufacturers, and suppliers in rhe health & nutri
tion industry. Contact: Customer Service, New 
Hope Natural Media. Ph: 866/458-4935. E-mail : 
<rradeshows@newhope.com>. Website: 
<www.supplyexpo.com>. 

July 15-23: XVII International Botanical 
Congress. Vienna, Austria. Held only once every 
six years, the congress is organized by rhe IBC 
Organizing Commirree, rhe Society for rhe 
Advancement of Plant Sciences, and rhe Vienna 
Medical Academy, with support from many soci
eties related to Plant Sciences, as well as universities , 
research institutions, and private sponsors. Website: 
<www.ibc2005.ac.ar>. 

Visit ABC's website 
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Hetb;d Sciencet' Degree to be Offered at Moun
tain Stat ¥.ni ersity. The Medicinal Botanical 
P_rogram at the university will begin offering an 
undergraduate degree in Herbal Sciences in fall 
2005. The establishment of such a program at 
Mountain Stare University will fill a void for 
students on rhe east coast of the United States who 
prefer to attain their education regionally. The 
Herbal Sciences program will prepare students for 
careers in industry, agriculture, and healthcare. 
Students can also use rhe degree as a preparatory 
program for post-graduate training in naturopathic, 
osteopathic, or chiropractic medicine. The entire 
program can be completed during rhe 4 year 
university calendar. Students can also transfer to the 
program after 2 years' completion of prerequisites, 
including organic chemistry, at another university. 
Contact: Dr. Jennifer J . Stagg. E-mail: 
<jstagg@mountainsrare.edu>. 
SupplySide West 2004: International Trade 
Show and Conference The SupplySide West 2004 
International Trade Show and Conference will take 
place September 29 through October I , 2004, ar 
The Venetian & Sands Expo in Las Vegas, Nevada. 
The three-day conference features an exh ibit hall 
with over 680 botanical related booths, educational 
sessions wirh cutting edge researchers, top govern
ment officials and industry leaders, and lots of 
networking opportunities. 
Educational Sessions include speakers from the 
Office of Dietary Supplements (ODS) ar the 
National Institute of Health (NIH), the Division of 
Dietary Supplement Programs at the Food and 
Drug Administration (FDA), the NIH-funded 
Centers for Dietary Supplement Research, Ohio 
Stare University Medical Center, Tufts University, 
University of Arizona, Aveda, Humana, and the 
America Herbal Products Association (AHPA), 
among others. 
Scientific presentations for SupplySide West 2004 
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were evaluated by a Scientific Advisory Board 
(SAB), which recommended sessions for program 
inclusion. ABC's Mark Blumenthal and six other 
industry professionals comprised the SAB. A 
special discount is being offered to readers of 
HerbalGram-a free expo hall pass or a $50 
discount on a Full-Package. For more information 
about SupplySide West 2004, including registra
tion, attendee information, and exh ibitor listing, 
visit hrrp:/ /www.supplysideshow.com/west/abc, or 
call Marsha-Gail Henderson at (800) 454-5760 . 
New Data on Complementary and Alternative 
Medicine (CAM) Use in the United States Avail
able Online. A survey developed by the National 
Center for Complementary and Alternative Medi
cine (NCCAM) and the Centers for Disease 
Control and Prevention (CDC) shows rhat 36 
percent of US adulrs, ages 18 years and older, use 
some form of complementary and alrernarive medi
cine. The survey was administered to more than 
31 ,000 participants as parr of the CDC's 2002 
National Health Interview Survey (NHIS) to learn 
more about CAM use in the United States. Survey 
questions address 27 types of commonly used CAM 
therapies, including I 0 types of provider-based 
therapies, such as acupuncture and chiropractic, 
and 17 other therapies that do nor require a 
provider, such as natural products (herbs or botani
cal products), special diets, and megavitamin ther
apy. To view rhe full press-release, accompanying 
PDF of the survey report, and downloadable 
graphs, go to: hrrp://nccam.nih.gov/news/camsur
vey.htm. 
New Society for Shamanic Practitioners Orga
nized The newly formed Society for Shamanic 
Practitioners (SSP) hopes to facilitate dialog among 
all traditions and approaches to shamanic practice 
and to nurture and educate practitioners. SSP is off 
to a strong starr with over 200 members and 20 
more joining each month. Bonnie Horrigan, a 
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shamanic practitioner and the former publisher of 
Alternative Therapies in Health and Medicine, is the 
executive director of the new organization. Horri
gan helped create the organization because, "we are 
spiritual beings as well as biological beings and heal
ing this aspect of illness is missing is our current 
approach to healthcare. " SSP is in the process of 
applying for non-profit status and has plans for a 
website (www.shamansociety.org) , e-newslerrer, 
mentor program, case-study database, online 
library, and annual conferences. For more informa
tion or a membership application, please e-mail 
shamansociety@cox.net or call Horrigan ar (760) 
634-4947. 
Swedish University offers Masters Degree in 
Culture, Environment and Sustainability. Infor
mation Available Online. An international 
master's degree in Culture, Environment and 
Susrainability is available through the Center for 
Development and rhe Environment (SUM) in the 
Department of Cultural Studies (IKS) ar the 
University of Oslo in Norway. SUM provides an 
interdisciplinary approach to understanding and 
learning environmental and developmental issues in 
Europe, Africa, Asia, and Larin America. The 
program examines cultural beliefs and traditions 
rhar affect modern approaches to these issues. 
Specifically, students learn about cultural dimen
sions of sustainable development ar the local and 
global level and are introduced to interdisciplinary 
research for developmental and environmental 
issues. The program places a heavy emphasis on 
humanist and value-oriented perspectives. The 
masters program lasts 4 semesters and is intended 
for students wirh a background in humanities, 
social sciences, or natural sciences. All information 
about rhe application process can be downloaded 
from rhe University of Oslo website: 
www.uio.no/english/academics/admission/. 
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classified 
Publications 

American Herb Association Quarterly Newsletter 
- $20/yr. AHA, P.O. Box 1673, Nevada City, CA 
95959. 

Australian journal of Medical Herbalism -
quarterly publication of rhe National Herbalists 
Association of Australia (founded in 1920). Deals 
with all aspects of Medical Herbalism, including 
laresr medicinal plant research findings. Regular 
features include Australian medicinal plants, 
conferences, conference reports, book reviews, rare 
books, case srudy and medicinal plant review. 
AUD/$95 plus AUD/$15 if required by airmail. 
National Herbalists Association of Australia, 33 
Reserve Street, Annandale, NSW 2038, Australia. 

HerbalGram - Quarterly journal published by 
the American Botanical Council. A benefit at all 
levels of membership in ABC. See page 3 for 
membership information or join online ar 
<www.herbalgram.org>. P.O. Box 144345, Austin , 
TX 78714. 800-373-7105 or fax 512-926-2345. 
Email <abc@herbalgram.org>. 

Medical Herbalism - Subtitled "A Clinical 
Newslerrer for rhe Herbal Practitioner." Edited by 
Paul Bergner. $36/yr, $60/2 yes. Canada $39/yr. 
Overseas $45/yr. Sarnple/$6. Medical Herbalism, 
P. 0. Box 20512, Boulder, CO 80308. 
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Schools 
Distance Learning Master Herbalist, Master 
Aromatherapis t. Australasian College, USA. 
Accredited member DETC. Oregon Stare Licensed. 
CEU's for Registered Nurses, Pharmacists, Veteri
narians, Naruroparhs and Licensed Massage Thera
pists. NCBTMB (Category A), ABMP, AMTA, 
Florida and Louisiana Board of Massage approved. 
Student Loans, Liability Insurance. Call 800-487-
8839 (achs@achs.edu, www.achs.edu). 

Other 

Patient-Specific Herbal Formulation-Customize 
your own herbal protocols, and we provide the 
fulfillment. Create herbal formulas for your 
patients/clients-extracts, teas, essential oil blends, 
and flower essence formulas. Shipped directly to 
patients within 2 business days. Formulate and 
order online. Practitioner incentives. Trained 
herbalists on staff Highest quality organic or eco
harvested herbs and extracts. Alchemy Botanicals, 
call 541-488-4418 or fax 541-488-4419 . Email 
herbs@alchemybotanicals.com, www.alchemyb
otanicals.com. 

Discover the Source. Rainforest Herbal Formulas 
containing herbs backed by age-old traditional use 
and years of scientific research. Support from 
Professionals. Call Richard Toll-Free 866-424-
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3727. www.rainforestbio.com/narural 

Earn CME/CEU credits on vacation in Peru! Join 
us for Botanical Medicines From rhe Amazon and 
Machu Picchu, October 21-31, 2004. On-site 
seminars cover herb safety and regulation, temper
ate and tropical plants and conditions rhey treat, 
Arnawnian medicinal plants and foods, ecology of 
flora and fauna of Peru, and more. Sponsored by 
the American Botanical Council, the Texas Phar
macy Association, the ACEER Foundation, and 
West Chester University of PA. $3598 all inclusive 
from Miami. For more information, call 800-373-
7105, 512-926-4900, or visit www.herbalgram.org. 

Herb Training for Retailers, Herbalists, Nutri
tionists, and others. Take our self-paced, online 
Herbal Information Course and learn how ro 
answer customer questions about herbs. Includes 
science-based information on 29 herbs, herb safety, 
legal and regulatory status of herbs in rhe U.S., 
interpreting product labels, and communicating 
wirh customers. Earn your Herbal Information 
Specialist Certificate at www.herbtraining.com. 
$69.95 (discounts for multiple participants). 

Advertise in 
Herba/Gram Classifieds 

Call (512) 926-4900 

www.herbalgram.org 
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Get the Facts with ~ 
H ~ ABC 

CLIN)CAL Th~ ABC Clinical Guide to Herbs 
GU I DE To ... 

. HERBS· 

Larry Dossey, MD 
Executive editor, Alternative Therapies In 
Hulth And Medicine 
Author, &inventing Medicine, Healing 
&yond The Body, 
and Healing Wtlrd 

For healthcare professionals, researchers, consumers and retailers, it 
clarifies the evidence concerning the safe and effective use of herbs for 

prevention and treatment of conditions and diseases. 

This reference work delivers information about 29 commonly used herbs 
and 13 proprietary products: 

l~ Answer Complex Patient Questions 

l~ Review the Latest Clinical Research 

l~ Access Information in a CliniGal Setting ~ 

l~ Give Patients Accurate Information to Take Home / 

l~ Utilize a Reference Reviewed by Health Professionals 

l~ Identify Brand-mtme Products Backed by Clinical Research 

l~ Obtain Conrinuing,Education Credits 

- l~ Understand Safety and Regulatory Issues 

l~ ABC Members Receive 1 Oo/o Discount 

Order now for $69.95 
(plus shipping and handling) 

.. 

Exclusive Worldwide Trade Distributor 
Thieme MedicaLPublishers 
800-782-3488, 212-760-0888 Fax 212-947-1112 
or visit www.thieme.com 

To order, please call800-373-7105, ext:us 
or visit www.herbalgram.org 
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COUNCIL 

P.O. Box 144345 
Austin, TX 78714-4345 
512/926-4900 
www.herbalgram.org 
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Botanical Medicines 
FROM THE AMAzoN AND MACHU PICCHU 

OCTOBER 21-31, 2004 

Sponsored by: The American Botanical Council, 
The Texas Pharmacy Association, The ACEER 

Foundation, and West Chester University of PA 

Earn CME and CEU credits on vacation in Peru! 

On-site seminars will address 
the following topics and more: 

• Amazonian plants and their 
health potential 

• Reliable and unreliable 
sources of information 
on herbs 

• Medicinal foods from Peru 

• Herbal safety issues and 
challenges 

• Temperate and tropical 
plant medicines and 
the conditions they treat 

on herb regulation 

...... v•v"'-"""'of the flora and 
"-ll"'au••a of Peru 

Sites visited will include: 

• Reserva Amazonica 
Ecological Reserve 

• ACEER Education Center 
at Inkaterra 

• Sandoval Lake 

• Cusco and the Sacred 
Valley of the Incas 

• Machu Picchu 
• Allcamayo Fails 

$3598* 
all inclusive rom Miami 

• Costs include international airfare, 
meals~ lodging, ground transportation, 

baggage handling, workshops 




