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Making Outstanding Extracts
Has Never Been Enough. 

Excellence in herbal extraction is at the heart of what

we do. But the soul of Herb Pharm’s mission is to lead

people to embrace herbal healthcare by educating

them on the safe and effective use of herbs, and 

inspiring a respect for plants and nature.

That means standing shoulder-to-shoulder with aspiring

herbalists who attend our renowned HerbaCulture

Work-Study Program to experience traditional culti-

vation and preparation of medicinal herbs.

It means that our organic farm is designated a 

Botanical Sanctuary by United Plant Savers in

recognition of our work in the propagation and con-

servation of endangered medicinal plants.

It’s seen in our higher education scholarship fund,

which provides financial assistance to students of

naturopathic medicine and clinical herbalism. 

And it’s why we offer guided herb walks and educa-

tional seminars to share our expertise with herbal 

enthusiasts and the herbally curious.

Educating, inspiring and offering 

outstanding herbal 

healthcare products,

for more than 30

years that’s been 

our secret formula.

Educate 
& Inspire

M I S S I O N  D R I V E N :  

For more information about Herb Pharm’s educational programs 

visit us at www.herb-pharm.com/education.html
or use your smart phone to scan the image to the left.



HerbDay is a grass roots effort to involve people and organiza-
tions across the country and the world to celebrate herbs and
the part they have played in human culture throughout history.
Schools, botanical gardens, garden clubs and health food and
garden stores are encouraged to host events such as:

Mark your calendars now and organize an event for the third
annual HerbDay. Help establish HerbDay as an ongoing cele-
bration of herbs in our lives and the lives of future generations.
Register your event at www.HerbDay.org so the public can learn
what’s going on in their area to celebrate HerbDay.

How are you celebrating HerbDay?
SATURDAY, OCTOBER 11, 2008

www.HerbDay.org

Herb walks

Plant lectures

Herb demonstrations

Book signings

Herb fairs
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HerbDay Austin 2011
Saturday, May 1, 2011

 
Please join The American Botanical Council's 

celebration of HerbDay 2011 in Austin, TX.  
HerbDay is a grassroots effort to involve people 
around the world in the celebration of herbs 
and the part they have played in human 
culture throughout history.  This year's focus 
is Sustainable Healing, featuring keynote 
speakers Mark Blumenthal and Christopher 
Hobbs.  Activities for the day will also include 
herb walks, plant lectures, herb demonstrations, 
book signings, and a market featuring local 
vendors and musicians.  Please mark your 
calendars now and plan to join us for this 
special event.  More information can be found 
at www.herbalgram.org.

Book Recommendations 
from ABC

To order, call toll free 800-373-7105, fax 512-926-2345,  
email: custserv@herbalgram.org, or order online at www.herbalgram.org

Herbal Drugs and Phytopharmaceuticals: A Handbook for Practice on a Scientific 
Basis, 3rd ed. $299.95 (ABC Member price $269.95). My choice is Herbal Drugs and 
Phytopharmaceuticals edited by Max Wichtl. I bought the book (the second edition in 
German at the time) initially because it was a recommended purchase for pharmacy 
students in Switzerland. The book consists of short monographs on the medicinal 
plants used in Western Europe. The monographs include a description of the plant, its 
phytochemical composition, available preparations, indications, dosage recommendations 
for the various forms (e.g., teas or tinctures), adverse side effects, contraindications and 
interactions, and a short paragraph on authentication and possible adulterants. The text is 
concise and authorative, and the illustrations are simply extraordinary. This is a book I’ve 
consulted again and again at the various stages of my career, and it has been an extremely 
valuable resource for answering questions with regard to some of the most frequently 
used botanicals. Despite its considerable price tag, if I had to recommend a single book on 
medicinal plants to someone, this would me my pick!

– Stefan Gafner, PhD
Chief Science Officer

Herbal Contraindications and Drug Interactions Plus Herbal Adjuncts with Medi-
cines, 4th ed. $68.70 (ABC Member price $61.83). I have kept a copy of this book 
close at hand since the first edition was published in 1997. Through all four editions, as 
my herb safety questions have become more precise and extensive, it has consistently 
answered them. This expanded 2010 edition addresses “herbal agents” rather than herbs, 
acknowledging that herbal extracts and components are often used, rather than the whole 
herb. It also includes a new section on the potentially beneficial herbal-drug combinations 
and highlights combinations that might be beneficial in specific conditions. As in each of 
the previous editions, the appendices offer ready references to specific questions, such as 
herbals that fall into specific categories such as those to be used with caution in specific 
conditions and due to specific potential effects, and herbal-drug interactions that modify 
or potentiate specific effects of certain medicines or in specific conditions. Most of all, I 
appreciate that the author never stops researching, documenting, and updating the infor-
mation that will appear in the next edition and makes that information available on an 
ongoing basis.

– Gayle Engels
Special Projects Director

Botanical Medicine for Women’s Health. $72.95 (ABC Member price $65.65). 
Whether you are a health practitioner or just interested in learning more about addressing 
your health concerns naturally, Aviva Romm’s book is for you. It provides useful insight 
and guidance on virtually every stage of a women’s life, including fertility, pre- and post-
childbirth, and menopause.

– Denise Meikel
Development Director

Healing Spices: How to Use 50 Everyday and Exotic Spices to 
Boost Health and Beat Disease. $24.95 (ABC Member price 
$22.45). Not only is this book aesthetically laid out and full of 
practical information and recipes, it is packed with traditional 
and evidence-based information on some of the world’s most 
important, phytochemically potent culinary herbs and spices. I 
have utilized this book with ABC’s dietetic interns in a number 
of our kitchen medicine labs and have had delicious and creative 
outcomes. I highly recommend this book as a way to begin explor-
ing the healing powers of spices and transforming your spice cabi-
net into an apothecary.

– Jenny Perez
Education Coordinator

ABC Members 

Save 10%
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Underwriters, Endorsers, and Supporters of the ABC-AHP-NCNPR Botanical Adulterants Program* 
As of February 12, 2016

*By acknowledging the generous support of these companies and organizations, ABC, AHP, and NCNPR are not endorsing any ingredients or products that may be produced or marketed by them.

Join more than 160 responsible companies, 
laboratories, nonprofits, trade associations, 
media outlets, and others in the international herb and 
natural products/natural medicine community. 
Become a valued underwriter of the ABC-AHP-NCNPR Botanical Adulterants 
Program, a multi-year, supply chain integrity program providing education 
about accidental and intentional adulteration of botanical materials and extracts on an international scale. 
For more details on joining the program, and access to the free publications produced to date, please see www.herbalgram.
org/adulterants or contact Denise Meikel at denise@herbalgram.org. 

Financial Underwriters
21st Century Healthcare
AdvoCare International L.P. 
Agilent Technologies, Inc.
Aloecorp, Inc.
Amen Clinics
Amway/Nutrilite Health Institute 
Artemis International, Inc.
Atrium Innovations
Aveda Corporation
Beachbody, LLC
BI Nutraceuticals
Bioceuticals
Bionorica SE
Blackmores
Botanical Liaisons
Bruker BioSpin
Capsugel
Cepham, Inc.
Chemi Nutra
CNCA Health
Crila Health
dicentra, Inc.
Doctor’s Best
Dr. Bronner’s Magic Soaps
DolCas Biotech, LLC
Douglas Laboratories
Draco Natural Products
Emerson Ecologics
Enzymatic Therapy, Inc.
Ethical Naturals, Inc.
Eu Yan Sang International
EuroMed
EuroMedica
EuroPharma
Flavex Naturextrakte GmbH
FoodState/MegaFood
Gaia Herbs
GE Nutrients, Inc.
Global Health Industries
GNC, Inc.
Healthy Lifestyle Brands, LLC
Helios Corp.
Herb Pharm
Herbalife International, Inc.
Horphag Research
iHerb
Indena USA, Inc.
Indfrag Limited
Ingredient Identity
Jarrow Formulas
Layn USA, Inc.
Linnea
Markan Global Enterprises, Inc.
Martin Bauer, Inc.
MediHerb / Integria Healthcare
Metagenics, Inc.
Natreon, Inc.
Natural Alternatives Interna-

tional, Inc.
Natural Factors Nutritional Prod-

ucts, Inc. 
   /Bioclinic Naturals

Natural Grocers by Vitamin 
Cottage

Natural Remedies Pvt. Ltd.
Nature’s Sunshine Products
Nature’s Way
Naturex, Inc.
NBTY, Inc.
New Chapter, Inc.
The New Frontier Foundation 

Fund of the Greater Cedar 
Rapids Community Founda-
tion

Ningbo Greenhealth Pharmaceu-
tical Co., Ltd.

Novel Ingredients
NOW Foods
Nu Skin Enterprises/Pharmanex
Organic India
Ortho Molecular Products
Pacific Nutritional Inc.
Paragon Laboratories 
Pathway International Pty 

Limited
Perrigo Company
Pharmatoka SAS
Pharmavite, LLC
Phoenix Formulations
PLT Health Solutions, Inc.
Polyphenolics, Division of 

Constellation Brands, Inc.
Pure Encapsulations
Rainbow Light Nutritional 

Systems
RFI Ingredients, LLC
Rosenbush and Zimmerman 

Family Fund
Sabinsa Corporation
Schwabe North America
Seroyal
Shaklee Corp.
Standard Process, Inc.
Strategic Sourcing, Inc.
Thorne Research, Inc.
Traditional Medicinals, Inc.
Triarco Industries, Inc.
Unigen
Univera, Inc.
Valensa International
V.D.F. FutureCeuticals
Verdure Sciences
VitaQuest International
Vitamin Shoppe
Whole Foods Market
ZMC-USA

Trade Associations
American Herbal Products Asso-

ciation (US)
Australian Self Medication Indus-

try (Australia)
Australian Tea Tree Industry 

Association (Australia)
British Herbal Medicine Associa-

tion (UK)
Canadian Health Food Associa-

tion (Canada)
Complementary Medicines 

Australia (Australia)
Consumer Healthcare Products 

Association (US)
Council for Responsible Nutri-

tion (US)
International Alliance of Dietary/

Food Supplement Associa-
tions (IADSA)

National Animal Supplement 
Council (US)

Natural Products Association 
(US)

Natural Products New Zealand 
(NZ)

United Natural Products Alliance 
(US)

Nonprofit/Professional Asso-
ciations

Academy of Integrative Health & 
Medicine

American Association of 
Naturopathic Physicians 

American Herbalists Guild
American Society of 

Pharmacognosy
AOAC International 
Council of Colleges of Acupunc-

ture and Oriental Medicine
Homeopathic Pharmacopoeia 

Convention of the United 
States

Integrative Healthcare Policy 
Consortium

Irish Register of Herbalists (IRE)
National Institute of Medical 

Herbalists (UK)
Natural Health Products 

Research Society of Canada 
(NHPRS Canada)

Personalized Lifestyle Medicine 
Institute

Society for Medicinal Plant and 
Natural Product Research (GA)

Colleges/Universities
Bastyr University
Boucher Institute for 

Naturopathic Medicine
Center for Natural Products 

Technologies, College of Phar-
macy, University of Illinois-
Chicago

Hong Kong Baptist University’s 
School of Chinese Medicine

National College of Natural 
Medicine

Southwest College of 
Naturopathic Medicine 

University of Bridgeport College 
of Naturopathic Medicine

Third-Party Analytical Labo-
ratories

Alkemist Labs
AuthenTechnologies LLC
Bent Creek Institute 
BotaniCert (France)
British Columbia Institute of 

Technology
ChromaDex 
Creative Accord, LLC
Covance Laboratories
Eurofins Scientific Inc.
Flora Research Labs
NSF International 
PhytoLab (Germany)
Spectrix Labs
Tampa Bay Analytical

Media
Delicious Living
Engredea
Holistic Primary Care
Informa Exhibitions US
Integrator Blog
Media Relations, Inc.
Modern Healthcare Practitioner
Natural Foods Merchandiser
Natural Products INSIDER
Newhope360.com
Nutraceuticals World
NutraingredientsUSA.com
Nutrition Business Journal
Nutrition Industry Executive
Nutritional Outlook
Vitamin Retailer
WholeFoods Magazine

Law Firms & Regulatory 
Consultants

Amin Talati & Upadhye, LLC
Greenberg Traurig, LLP (James 

Prochnow)
Law Office of Holly Bayne, P.C.
Robert Forbes & Associates
Susan Brienza, LLC
Ullman, Shapiro & Ullman, LLP

Contract Research Organiza-
tions

KGK Synergize

Research Institutes
Korean Ginseng Research Insti-

tute
Shanghai Research Center for 

TCM Modernization/Shanghai 
Institute of Materia Medica 
of the Chinese Academy of 
Sciences

http://www.herbalgram.org/adulterants
http://www.herbalgram.org/adulterants
mailto:denise@herbalgram.org
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Mission: Provide education  
using science-based and 

traditional information to 
promote responsible  

use of herbal medicine—serving  
the public, researchers, 
educators, healthcare 

professionals, industry,  
and media.

dear reader
Near the side door to ABC’s historic headquarters, there 

are two trees that share a unique property: they are the only 
caffeine-containing species native to North America (north of 
the Rio Grande). Leaves of yaupon have been used for centuries 
by Native Americans of the Southeast as part of a strong, dark 
brew consumed during rituals, ceremonies, and before battle. 
Its close relative, yerba maté, is the official “national infusion” 
of Argentina. Some small entrepreneurial companies are now 
marketing yaupon in various teas and ready-to-drink beverages. 

Herbalist and wild foods foraging expert Vickie Shufer has contributed a concise litera-
ture review of this increasingly popular native American plant.

When I was first learning about herbs and medicinal plants in the late 1960s and 
early 1970s, I found puzzling the apparent contradiction between the reported benefits 
of dandelion root and leaf, which were based primarily on traditional uses (few clinical 
trials on herbs were being conducted or reported back then), and my neighbors’ use of 
herbicides to rid their yards of dandelion and other “weeds.” Why not just harvest the 
young dandelion greens, I thought, for food or for tea? In this issue’s herb profile, ABC’s 
Gayle Engels and Traditional Medicinals’ Josef Brinckmann provide a detailed overview 
of this versatile and often-unappreciated herbal mainstay.

Most HerbalGram readers know that many modern medicines are derived from 
medicinal plants. However, some may not be aware that the word “drug” is derived 
from the old Dutch word droog, meaning “to dry” — a reference to the common prac-
tice of drying plants for medicinal use. In one of our features, guest author Jonathan 
Dickinson describes the traditional, spiritual, and medicinal uses of the root of iboga, 
a West African shrub, and the growing interest in the therapeutic use of its primary 
alkaloid, ibogaine, for various substance use disorders, particularly opiate withdrawal.

Although we may not think about it very often, most of us would prefer to believe 
that the herbs we use — the majority of which are imported — are sustainably grown 
and harvested. Usually, sustainability brings to mind certain environmental factors (e.g., 
soil and water quality, lack of pesticides, etc.) associated with responsible cultivation 
and harvesting practices. Yet there’s a growing awareness that sustainability should also 
include social and economic factors, such as those related to the quality of life of people 
involved in the value chain for a particular ingredient or product. ABC’s Connor Years-
ley has expanded upon a compelling BBC News report on the plight of workers on tea 
plantations in Assam in northeastern India. 

Continued growth in the herb market is reflected by the sales of herbal products for 
companion animals, such as cats, dogs, and horses. An entire industry, with its own 
trade association, is formulating many herbal ingredients traditionally used for humans 
into supplements for the health and wellness of these animals. ABC’s Hannah Bauman 
has compiled our first Herbal Pet Supplement Report, which ranks and discusses the 
top-selling herbs in this burgeoning market segment.

Finally, over the past decade, there has been mounting evidence of adulteration of 
ginkgo leaf extract with various flavonols and flavonol glycosides derived from other 
plant sources. This is done to enhance the extract’s flavonol glycoside fraction (approxi-
mately 24% in the leading clinically tested extract). As part of the ABC-AHP-NCNPR 
Botanical Adulterants Program, we present a brief review of such adulteration. This arti-
cle precedes a more formal treatment of ginkgo adulteration in the program’s new series 
of extensively peer-reviewed “Botanical Adulterants Bulletins,” scheduled for release in 
the coming months. 
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Tainted Tea: The Abysmal Conditions on Assam’s Tea Estates
By Connor Yearsley

A recent BBC investigation uncovered squalid living and working conditions on some tea estates in India’s north-
eastern state of Assam, the largest tea-producing region in the world. The report, as HerbalGram Assistant Editor 
Connor Yearsley explains, raises questions about the need for higher wages and increased standards for tea workers 
and others in the herbal supply chain.

Yaupon Holly: A North American Plant Source of Caffeine
By Vickie Shufer

Yaupon is one of the only native North American plants to contain caffeine, and it has a long history of use among 
Native American tribes, early colonial settlers, and during the Great Depression when tea and coffee were difficult 
to obtain. Though its popularity waned soon after the Depression, yaupon is making a resurgence in the market 
due to its caffeine, theobromine, and antioxidant content. Herbalist, wild foods forager, and author Vickie Shufer 
examines the history of yaupon, its phytochemical make-up, and future market outlook as a uniquely American 
caffeinated beverage. 

Iboga Root: Dynamics of Iboga’s African Origins and Modern Medical Use
By Jonathan Dickinson

Traditional healers in the Congo Basin have been using the iboga plant for medicinal and ceremonial purposes 
for generations. This small shrub, which produces the psychoactive compound ibogaine, plays an important 
role in certain West African communities where it is used during initiation rituals and to help individuals over-
come compulsive behaviors. Recent animal studies suggest that iboga preparations may also be helpful in treating 
substance use disorders, and Westerners are beginning to take notice — despite ibogaine’s illegal status in the US. 
This increase in popularity, fueled by patients seeking natural detoxification treatments, has put significant pressure 
on existing wild iboga populations, but more sustainable alternatives are available.

Yaupon Holly. Ilex vomitoria. Photo ©2016 Steven Foster
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Dandelion
Taraxacum officinale

Family: Asteraceae

Dandelion is known by the Latin binomial Taraxacum 
officinale, although one authoritative source suggests that 
the accepted name should be changed to T. campy-
lodes.3 The Plant List (Version 1.1) cites “T. campylodes 
G.E.Haglund” as the accepted name and “T. officinale 
(L.) Weber ex F.H.Wigg.” as a synonym. The Plant List 
assigns only a medium confidence level to this classifica-
tion. All known official compendia describe dandelion as T. 
officinale and make no reference to T. campylodes. 

The genus name, Taraxacum, was once thought to be 
derived from the Greek words taraxos (“disorder”) and 
akos (“pain”).1 It is now thought to derive from Persian, 

tarkhashqún (“bitter endive”), or via Arabic from the 
Persian words talk (“bitter”) and čakūk  (“purslane”).4,5 It is 
commonly believed that the name “dandelion” came from 
the French dent-de-lion (“lion’s tooth”) via the medieval 
Latin dens leonis, which refers to the jagged shape of the 
leaf margins.5

While dandelion has naturalized throughout much of 
the world, the species is native to northern temperate zones, 
including most of Europe, parts of northern Africa (e.g., 
Morocco), and parts of Asia (mainly western Asia).1,6

The material of commerce is primarily wild-collected in 
eastern European countries, including Poland, Bulgaria, 

Introduction
Dandelion is a low-growing perennial herb with a rosette of jaggedly toothed leaves and a thick tap root.1 The 

solitary yellow ray flowers, with their strap-shaped petals, grow directly from the center of the rosette on a green 
or purplish stem. The flower is composed of hundreds of florets, each of which forms a seed that is attached to a 
pappus, a hair-like parachute which aids in seed dispersal.1 Present throughout the plant is a bitter, milky latex.2

Dandelion. Taraxacum officinale. Photo ©2016 Steven Foster
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Bosnia and Herzegovina,7 Albania,8 Croatia,9 Hungary,10 
and Romania.11 There is also some commercial cultivation 
of T. officinale in Germany and Poland,12 as well as in the 
United Kingdom and United States. Due to recent signifi-
cant increases in market demand, dandelion that is wild-
collected in the northeastern part (i.e., the Oriental region) 
of Morocco (likely T. officinale subsp. obovatum, syn. T. 
obovatum) and in parts of China (likely T. mongolicum) has 
entered US commerce represented as common dandelion. 

This article addresses only T. officinale, widely used 
in Western medical herbalism, and does not address the 
other dandelions, in particular those native to East Asia 
that are used in Asian systems of medicine such as Chinese 
dandelion (T. sinicum), Korean dandelion (T. platycarpum), 
Mongolian dandelion (T. mongolicum), and Taiwan dande-
lion (T. formosanum).13-15

History and Cultural Significance
The 17th century British botanist, herbalist, and physi-

cian Nicholas Culpeper, in his Complete Herbal, wrote that 
dandelion leaf and root have an “opening and cleansing 
quality” and are effective for the promotion of urination; 
treatment of obstructions and diseases of the liver, gall-
bladder, and spleen; promotion of rest and sleep in fevered 
persons; cleansing and healing of abscesses and ulcers of 
the urinary passage; and assisting in generally poor health 
with emaciation.16 In England and Ireland, dandelion was 
once used almost as widely as elder (Sambucus nigra, Adox-
aceae), nettles (Urtica dioica, Urticaceae), and dock (Rumex 
spp., Polygonaceae).17 Primary uses included the 
treatment of coughs, colds, and other respira-
tory problems; the increase of urine production; 
and “cleansing the blood” to address boils and 
other skin complaints. The milky latex was also 
used externally for wart removal.17 Dandelion 
was used in Ireland for cuts, diabetes, fractures, 
functional liver disorders, nervousness, dermato-
sis (noninflammatory skin disorders), sore eyes, 
sprains, swelling, thrush (an infection caused by 
the fungus Candida albicans), and tuberculosis.18 

Dandelion has Persian and East Indian 
ethnobotanical uses as a mild laxative and appe-
tite stimulant, and for the treatment of urinary 
problems, liver conditions, and digestive issues. 
It also has been used orally to treat snakebites 
and externally for wounds, boils, sprains, and 
swelling.19 Ethnobotanist James A. Duke, PhD, 
referring to Harold and Alma Moldenke’s Plants 
of the Bible (Chronica Botanica Company, 1952), 
suggests that dandelion may have been one of the 
bitter herbs of the Old Testament; that it is used 
in India as a hepatic stimulant and for dyspep-
sia, hepatitis, and jaundice; and that it is used in 
Lebanon as a laxative or purgative.18

Introduced and naturalized to parts of 
North America, various Native American tribes 
consumed dandelion greens for food and as a 

tonic to purify the blood; used a dandelion leaf poultice 
for slow-healing wounds, stomachache, and sore throat; 
drank a decoction or infusion of young leaves or flowers 
for menstrual cramps; drank a decoction or infusion of 
the roots for stomach pain, blood purification, to produce 
postpartum milk flow, as an emetic, and as an “anti-
witch medicine” and “love medicine”; and used either the 
whole plant or an unspecified part of the plant as a “laxa-
tive-tonic,” for pain, anemia, liver spots, edema, kidney 
ailments, and smashed or swollen testicles.20

Early 19th century Eclectic physicians used dandelion 
root extract as a tonic, diuretic, and aperient (to relieve 
constipation); for conditions of the liver, spleen, and 
kidneys; and for edema.21 Additionally, a root extract 
was used as a cholagogue (to discharge bile); in chronic 
jaundice; for rheumatism, blood disorders, skin problems, 
mouth ulcers, and gastritis; and to stimulate the stomach.22 
The British Herbal Compendium described bitter (a medici-
nal substance that promotes appetite or digestion), mild 
laxative, and cholagogue effects, while the British Herbal 
Pharmacopoeia noted dandelion’s beneficial effect on the 
liver.23 

Dandelion leaves have long been eaten as a spring green, 
usually when freshly sprouted, tender, and less bitter than 
older leaves. Dandelion is especially valued by the French 
who have turned cultivating choice salad varieties into an 
art.24 It is a good source of vitamins, minerals, and nutri-
ents, particularly vitamins A and K, and potassium.25 It is 
widely believed that dandelion’s ability to replace potas-
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sium lost through diuresis is what makes it an effective 
diuretic, especially in cases of heart disease.26

In 1982, the US Food and Drug Administration (FDA) 
proposed the inclusion of dandelion root as a diuretic 
active ingredient in its establishment of a monograph for 
over-the-counter (OTC) drug products for dysmenor-
rhea.27 In 1988, in a subsequent “tentative final mono-
graph” for OTC menstrual drug products, dandelion 
remained listed in category IIE, meaning that it was 
determined to be safe but lacked sufficient evidence of 
efficacy for the intended use.28 Four years later, the FDA 
proposed that dandelion should be classified as not gener-
ally recognized as safe and effective (GRASE) for use as 
a diuretic menstrual active ingredient and passed a final 
ruling to that effect in 1993.29,30 Following the passage 
of the Dietary Supplement Health and Education Act of 
1994 (DSHEA), the last remaining OTC drug products 
that had been labeled with dandelion as an active ingredi-
ent transitioned to the newly established dietary supple-
ment framework.

In 1984, the German Commission E approved the 
use of dandelion root with herb (prepared as an herbal 
tea infusion, a decoction, or a tincture) as a nonprescrip-
tion medicine for treating disturbances of bile flow, for 
stimulating diuresis, and for treating loss of appetite and 
dyspepsia.31 In 1992, the Commission E approved the use 
of dandelion herb for treating loss of appetite, dyspepsia, 
bloating, and flatulence.31 Now, official national labeling 
standards monographs of European Union (EU) member 
states, such as those of the German Commission E, have 
been superseded by monographs of the European Medi-
cines Agency (EMA). 

Until recently, official quality standards monographs 
for dandelion were not available in English. Prior to the 
admission of dandelion into the European Pharmacopoeia 
in 2009, companies established quality specifications 
based on German-language monographs of the Austrian 
Pharmacopoeia (Taraxaci radix ÖAB) or the German 
Drug Codex (Taraxaci herba cum radice DAC), or on the 
Russian-language monograph of the State Pharmacopoeia 
of the Union of Soviet Socialist Republics (Radices Taraxaci 
CCCP), or on an unofficial monograph such as the Brit-
ish Herbal Medicine Association’s British Herbal Pharma-
copoeia (Taraxaci radix BHP).32-35 

Today, there are English-language quality standards 
monographs established by the European Directorate for 
the Quality of Medicines (EDQM) for different plant 
parts (Taraxaci officinalis radix PhEur and Taraxaci 
officinalis herba cum radice PhEur), with correspond-
ing labeling standards monographs established by the 
EMA.36-39 The EDQM and EMA monographs are appli-
cable to product registration applicants in EU member 
states and in non-EU countries that recognize European 
standards, such as Australia and Canada, among others. 
Presently, there are no official standards for dandelion 
available in the United States Pharmacopeia (USP) or the 
United States Code of Federal Regulations (CFR). 

Current Authorized Uses in Cosmetics, Foods, 
and Medicines

Extracts of dandelion, T. officinale and T. laevigatum 
(syn. T. erythrospermum), are classified as generally recog-
nized as safe (GRAS) for use in food products in the US.40 
Dandelion plant parts or extracts thereof are also permit-
ted as dietary supplement ingredients, requiring FDA 
notification within 30 days of marketing (if a so-called 
“structure-function claim” is made) and product manu-
facturing according to dietary supplement current Good 
Manufacturing Practices (cGMPs).41 

In Canada, dandelion is regulated as an active ingredi-
ent of licensed natural health products (NHPs), requiring 
pre-marketing authorization from the Natural and Non-
prescription Health Products Directorate (NNHPD).42,43 
The authorized uses for labeling of dandelion NHPs vary 
somewhat depending on the plant part(s). In general, 
dandelion leaf, dandelion root, and dandelion root with 
herb preparations (e.g., powdered plant parts, herbal tea 
infusions or decoctions, fluid extracts or tinctures, and 
fresh-pressed plant juices) may be labeled with indications 
for use including as a diuretic, laxative, to help increase 
bile flow (cholagogue and choleretic), and to help treat 
digestive disturbances (dyspepsia). Additionally, dande-
lion leaf and dandelion root with herb preparations may 
be labeled with the claim statement: “traditionally used 
in Herbal Medicine to increase the amount of urine to 
achieve flushing of the urinary tract as an adjuvant in 
minor urinary complaints.” Dandelion root preparations 
may be labeled with the additional claim statements: “used 
in Herbal Medicine as an alterative to help relieve derma-
tological conditions, such as eczema” and “used in Herbal 
Medicine to help stimulate appetite.” 

In the EU, various defined preparations of dandelion 
leaf, dandelion root, and dandelion root with herb are regu-
lated as traditional herbal medicinal products (THMPs), 
requiring registration and pre-marketing authorization.39 
The EU approves the following therapeutic indications 
for dandelion root with herb, prepared in dosage forms of 
herbal tea, dry or liquid extract, or fresh expressed juice: 
“for the relief of symptoms related to mild digestive disor-
ders (such as feeling of abdominal fullness, flatulence, 
and slow digestion) and temporary loss of appetite”; and 
"to increase the amount of urine to achieve flushing of the 
urinary tract as an adjuvant in minor urinary complaints.” 

Modern Research
Dandelion root contains carbohydrates, carotenoids, 

diterpenes, fatty acids, flavonoids, phenolic acids, phytos-
terols, polysaccharides, sesquiterpene lactones, and triter-
penes, in addition to vitamins and minerals.23,44 Dande-
lion leaf contains primarily phenolic compounds and 
potassium (up to 4.5%, or 30.4-47.7 mg/g).39,44 

In vitro and animal studies have shown various dande-
lion preparations to be anti-inflammatory,45-48 anti-
angiogenic (stops tumors from growing blood vessels, 
which is one way to impede tumor growth),45 antinoci-
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ceptive (reduces sensitivity to pain),45 antitumor,49 antip-
roliferative (prevents or retards cell growth),50-52 antioxi-
dant,47,52-54 cytotoxic,55 antiviral,56 antiretroviral,57 prebi-
otic,58 antimicrobial,54,59 and antibacterial.60,61 It has also 
been found to stimulate the secretion of insulin,54 induce 
apoptosis (programmed cell death) in dysfunctional cells 
(e.g., tumor cells),62-65 and inhibit lipid and triglyceride 
accumulation.66

The historical uses of dandelion in traditional medi-
cine systems addressed above, along with contemporary 
phytochemical analyses and pharmacological investiga-
tions, support many of its modern therapeutic uses. Unfor-
tunately, there is very little human clinical evidence of the 
plant’s physiological benefits. A 2009 uncontrolled pilot 
study investigated dandelion leaf ethanolic extract (1 g/1 
mL 95% ethanol; Oregon’s Wild Harvest; Sandy, Oregon) 
to see if it increased urinary frequency and volume.67 On 
the first day of the study only, participants (N = 17) self-
administered 8-mL doses of dandelion extract at 8:00 am, 
1:00 pm, and 6:00 pm, and recorded their fluid intake and 
urine output for the next three days. The subjects expe-
rienced a significant increase in urination frequency (P < 
0.05) and urine excretion (P < 0.001) from baseline. Specifi-

cally, frequency increased in the five-hour period following 
the first dose, and output increased during the five-hour 
period following the second dose; there were no signifi-
cant changes following the third dose. The authors recom-
mended that double-blind, placebo-controlled trials with a 
larger number of participants and more objective measure-
ments be conducted to confirm and expand upon the find-
ings of this study.

Researchers at the University of Windsor (Windsor, 
Ontario, Canada), who previously studied dandelion’s apop-
tosis effects,56-59 received approval from Health Canada in 
early 2015 to study dandelion root extract as a treatment 
for patients with end-stage blood-related cancers, including 
lymphoma and leukemia.68,69 The results of their investi-
gations were not available at the time of this writing (Janu-
ary 2016). 

The remaining clinical studies on dandelion are on 
combination products. One 2010 study investigated the 
effects on functional dyspepsia symptoms in participants 
taking a combination of extracts with known hepatoprotec-
tive effects (Cinarepa; 179 mg cardoon [Cynara scolymus, 
Asteraceae] leaf and flower containing 15% chlorogenic 
acid, 75 mg dandelion root containing 2% inulin, 50 mg 
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turmeric [Curcuma longa, Zingiberaceae] rhizome stan-
dardized to 95% curcumin, and 25 mg microencapsulated 
rosemary [Rosmarinus officinalis, Lamiaceae] bud essential 
oil; Cristalfarma; Milan, Italy).70 Patients (N = 305) took 
two capsules of Cinarepa each day for 60 days. Statistically 
significant reductions in symptom severity were noted at 
day 30, and further improvements were noted at day 60.

In a randomized, placebo-controlled, parallel-arm, pilot 
study published in 2007, two naturopathic interventions 
were studied for their effects on sex steroid hormones and 
metabolic markers in 40 healthy premenopausal women over 
five menstrual cycles.71 The first group (n = 15) consumed 
a combination botanical supplement containing 100 mg 
turmeric root extract standardized to 95% curcumin; 100 
mg artichoke leaf extract [6:1]; 100 mg rosemary leaf extract 
[5:1]; 100 mg dandelion root extract [4:1]; 50 mg schisan-
dra [Schisandra chinensis, Schisandraceae]; and 100 mg 
milk thistle [Silybum marianum, Asteraceae] seed extract 
standardized to 80% silybin, silychristin, silydianin, and 
silymarin (Vital Nutrients; Middletown, Connecticut). 
The second group (n = 15) consumed a placebo pill, and 
the third group (n = 10) was asked to follow a diet based 
on standard naturopathic clinical practice (certain quanti-
ties of leafy greens, fiber, and water, with limited amounts 
of alcohol and caffeine). While there were no statistically 
significant changes when comparing dietary changes with 
placebo, the botanical supplement significantly decreased 
the hormones dehydroepiandrosterone, dehydroepiandros-
terone-sulfate, androstenedione, and estrone-sulfate in the 
early follicular phase, compared with placebo. The authors 
state that the biological significance and clinical relevance 
of these changes are unknown, and that the results need to 
be confirmed by larger studies.

Future Outlook
Dandelion herb, aerial parts, leaf, and/or root are featured 

components of top-selling dietary supplement products in 
the detoxification and liver-cleanse categories. Although 
dandelion was not included in the 2014 herbal dietary 
supplement market report in HerbalGram issue 107 — 
mainly because dietary supplements in the form of herbal 
teas were excluded from the data72 — the 2014 HerbalGram 
tea market report ranked dandelion as the fourth top-sell-
ing botanical in the herbal medicinal tea category (teas sold 
as dietary supplements) with retail sales of more than $13 
million in 2014, an increase of approximately $3.5 million 
from the previous year.73 Also in 2014, in the beverage tea 
category, dandelion ranked 11th in sales, moving up from 
2013 when it did not make the top 20.

Over the past five years, dandelion-based dietary supple-
ments have become top-sellers for many herbal tea brands, 
causing, in some cases, considerable difficulty in sourc-
ing sufficient quantities from traditional sources in east-
ern Europe. This increased popularity has led to a number 
of supply chain problems that may be associated with 
media-influenced boom-and-bust cycles. Most herbal roots, 
including dandelion, are wild-collected in the fall until 

the first freeze or snowfall. A significant spike in market 
demand in 2012 caused all carry-over stocks to be sold 
before the 2013 fall harvest and encouraged spring and 
summer wild-collection of roots throughout Europe. Nota-
bly, early harvesting can impact the phytochemical compo-
sition of the collected roots, since inulin content has been 
shown to vary substantially from spring (about 2%) to fall 
(approximately 40%).44 The new demand that exceeded 
available supply also led to a number of developments, 
including wild collection occurring in new areas where 
wild dandelion had not been commercialized before, east 
Asian species of dandelion (e.g., T. mongolicum) entering the 
market misrepresented as T. officinale, and farmers in parts 
of Africa, Europe, and North America being encouraged to 
plant dandelion as a new economic crop. Dandelion easily 
escapes from cultivation and is considered by some ecolo-
gists and national authorities to be invasive, especially in 
alpine areas. Some cultivation trials were halted by regional 
authorities for these reasons. 

Although market demand for dandelion-based products 
appears to be at an all-time high, it is difficult to predict the 
current position in the boom-and-bust cycle, or if the health 
benefits of dandelion will be strong enough to command 
lasting popularity as an essential medicinal plant. For global 
market demand to persist at the current level, there will be 
a need for the implementation of rigorous resource manage-
ment plans for the controlled and sustainable wild-collec-
tion of dandelion plant parts from the fields, meadows, 
and forest edges of Europe where rural people collect it for 
additional household income. Dandelion is, of course, not 
the only plant growing in the collection areas, so protec-
tion of the whole ecosystem is important for sustainable 
resource management and predictable annual yields from 
controlled areas.

Farms that have decided to scale up dandelion cultivation 
will likely continue to enjoy robust sales, especially if they 
can produce a quality that is comparable to wild dande-
lion. There is strong evidence that the increasing dande-
lion production is happening through sustainable wild-
collection and sustainable agriculture. Cultivated certified 
organic dandelion is presently coming to market from 
well-established farms in Germany, the UK, and the US, 
and many wild-collection operations have implemented the 
“organic wild-crop harvesting practice standard” for certi-
fied organic wild dandelion, particularly in Poland, Albania, 
Bosnia and Herzegovina, Bulgaria, Hungary, and Morocco. 
Some of the organic wild dandelion operations have also 
implemented the more rigorous FairWild Standard for 
dandelion production, which includes not only criteria for 
ecological sustainability, but also for economic and social 
sustainability for the harvesters and their communities. 

 
Editor's note: The information in the final three paragraphs is 
based entirely on the direct experience and market intelligence 
knowledge of one of the authors (JB). 

—Gayle Engels and Josef Brinckmann 
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New Publication Projects at ABC
2015 was the year for launching new publish-

ing projects and series at ABC. In January, the 
nonprofit published its first Laboratory Guid-
ance Document (LGD) on skullcap (Scutellaria 
lateriflora, Lamiaceae) as part of the fast-growing 
and timely ABC-AHP-NCNPR Botanical Adul-
terants Program. The skullcap document was 
followed by LGDs on bilberry (Vaccinium myrtil-
lus, Ericaceae) extract and black cohosh (Actaea 
racemosa, Ranunculaceae) root. Free to the public 
and available online, these LGDs summarize and 
evaluate existing analytical methods for deter-
mining the proper identity of herbs and botani-
cal extracts and detecting known adulterants that 
may be present.

ABC also started a popular “Food as Medi-
cine” article series, which is featured in the organization’s 
monthly newsletter, HerbalEGram. Each article is created 
with a university dietetic student completing her or his 
internship at ABC. (In 2015, ABC trained 14 dietetic and 
pharmacy interns from Texas State University and the 
University of Texas – Austin, respectively.) The articles 
focus on a common fruit, vegetable, or edible herb and 
explore the historical uses, health benefits, and nutrient 
profile of the food. A healthy recipe is also included in each 
article.

ABC also published its first herbal pet supplement 
market report this year. The report shows a 12% increase in 
sales in 2014 from 2013, indicating an upward trend in pet 
owners seeking herbal options for the health care of their 
animal companions.

Increased Media Education Efforts
ABC focused significant efforts in 2015 on responding to 

the actions of the New York attorney general. His misuse 
of DNA testing methodology, and subsequent misclassifi-
cation of devil’s claw (Harpagophytum procumbens, Peda-
liaceae), sparked quick and concise responses from ABC. 
Using our in-depth knowledge of herbs and scientific best 
practices, ABC countered the New York attorney general’s 
erroneous information with thoughtful science-based press 
releases, media interviews (the Associated Press issued a 
story questioning his methods based on an ABC press 

release), plus letters to the editor, ABC member 
advisories, and more. In fact, we published what 
is probably the most detailed and comprehensive 
review of the situation in our summer issue of 
HerbalGram (issue 106). 

New ABC Staff Members
In 2015, ABC was pleased to hire three new 

staff members: Candice Jensen, Connor Yearsley, 
and Skyler Passino. 

Candice Jensen joined ABC in June 2015 as the 
new communications and marketing coordinator. 
Having worked at several other nonprofits, she 
brought with her a deep understanding of how 
nonprofits best function. Jensen also brought 
with her a wealth of technical savvy that is 
enabling her to help ABC improve its website, as 

well as other media and marketing efforts. She’s a wonderful 
addition to the ABC family.

Connor Yearsley became the newest assistant editor of 
HerbalGram in August 2015. Yearsley is a Baylor University 
graduate with a degree in business journalism and previous 
editorial experience with the Baylor Lariat and the Dallas, 
Texas-based D CEO magazine. 

Skyler Passino became ABC’s assistant gardener in early 
2015. He helps ensure the health and beauty of ABC’s 25+ 
herbal demonstration gardens. When he’s not working in 
the gardens, he is studying herbs and teaching yoga. He is 
also a trained EMT (emergency medical technician).

New ABC Award
At the 10th annual ABC Botanical Celebration and 

Awards Ceremony in Anaheim, California, on March 5, 
2015, ABC awarded its first ABC Champion Award. The 
recipient was supplement pioneer and longtime supporter 
and friend of ABC, Terry Lemerond. In addition to consis-
tently supporting ABC’s educational efforts over the last 25 
years, Lemerond is the founder and owner of EuroPharma 
and EuroMedica. Prior to creating those companies, he 
founded Enzymatic Therapy, Inc. and PhytoPharmica, 
both of which he sold in 2000.

New Adopt-an-Herb Program Participants
Ten new adopters joined the ABC Adopt-an-Herb 

Program in 2015. Their support helps ABC keep the 

The American Botanical Council (ABC) continued to work tirelessly in 2015 to educate and inform the public 
about a wide variety of topics related to medicinal plants and other beneficial botanicals. ABC reaches individuals 
in more than 80 countries around the world using a diverse and effective array of educational services and plat-
forms. These include numerous unique publications, an information-rich website, online databases, social media, 
lectures, consulting and research services, media education, an online bookstore, herbal demonstration gardens, 
events, and an internship program involving students from local universities. ABC’s activities serve consumers, 
health care practitioners, researchers, educators, professionals from all segments of the natural products and health 
industries, government employees, the media, and more.

ABC Launches New Publications, Article Series, and Market 
Report in 2015



ABC NEWS

www.herbalgram.org  •  2016  •  I S S U E  109  •  17

records of the herbs they have adopted up-to-date in our 
HerbMedPro database. The result is increased public aware-
ness and access to reliable, science-based information on 
these herbs. Adopters (and adoptees) are listed below in 
chronological order of adoption:
• Four Elements Herbals: Lemon balm (Melissa officinalis, 

Lamiaceae)
• Aromatics, Inc.: Peppermint (Mentha × piperita, 

Lamiaceae)
• Down Under Enterprises: Tea tree (Melaleuca alterni-

folia, Myrtaceae)
• Ortho Molecular: Elderberry (Sambucus nigra, Adox-

aceae), nettle (Urtica dioica, Urticaceae), and black 
chokeberry (Aronia melanocarpa, Rosaceae)

• Amazing Herbs: Black cumin (Nigella sativa, 
Ranunculaceae)

• Schoenwetter Supplements: Kratom (Mitragyna speci-
osa, Rubiaceae)

• Brassica Protection Products: Broccoli (Brassica 
oleracea, Brassicaceae)

• Applied Food Sciences: Kava (Piper methysticum, 
Piperaceae)

• Afrigetics Botanicals: Bulbine natalensis, Xanthorrhoe-
aceae

• Indena: Indian frankincense (Boswellia serrata, Burs-
eraceae)

Published by ABC in 2015 
In 2015, ABC published more than 400 articles, reviews, 

papers, and newsletters on topics and events that impacted 
the herbal community and beyond, including the following:
• 4 issues of HerbalGram, covering topics such as 

botanical taxonomy, herbal extracts for ADHD, the 
endocannabinoid system, and an Amazonian tradi-
tional medicine encyclopedia.

• 12 issues of HerbalEGram, ABC’s monthly 
e-newsletter featuring original articles, community and 
industry news, links to current media stories, informa-
tion on recently published books, a calendar of upcom-
ing events, and other news of interest.

• 360 HerbClips, summaries and/or critical reviews (15 
produced twice monthly) of clinical trials, systematic 
reviews and meta-analyses of controlled clinical trials, 

or other publications related to medicinal plants. In 
2015, ABC published its 6,000th HerbClip!

• 51 issues of Herbal News & Events, which, in addi-
tion to media updates and book reviews, provides 
information and links to upcoming conferences, semi-
nars, talks, and other events of interest to the herbal 
community around the world.

• 3 issues of the Botanical Adulterants Monitor, 
ABC’s newsletter providing insight into ongoing 
botanical adulteration issues, under the auspices of the 
ABC-AHP-NCNPR Botanical Adulterants Program, 
of which ABC is the managing partner.

• 3 Laboratory Guidance Documents on skullcap, 
black cohosh, and bilberry fruit extract. Lab Guidance 
Documents help identify the most suitable analyti-
cal methods to authenticate botanical materials and/
or detect adulteration, again under the auspices of the 
ABC-AHP-NCNPR Botanical Adulterants Program.

These publications are a benefit of ABC membership. 
More information about how to become an ABC member, 
and thus support ABC’s educational efforts, is available by 
contacting ABC at (512) 926-4900 or development@herb-
algram.org. 

ABC is deeply grateful to its members and supporters 
worldwide, its dedicated employees, its contract writers and 
editors, and its amazing cadre of volunteers which includes, 
but is not limited to, the ABC Board of Trustees, the ABC 
Advisory Board, and Director Circle volunteers. Thank 
you for helping ensure that ABC’s scientific, research, and 
educational efforts continue to move forward as part of 
our unique nonprofit educational mission to increase the 
public’s awareness of the many benefits of herbs, phyto-
medicines, teas, essential oils, and other plant and fungal-
based ingredients. It is a mission that can positively impact 
the health of the world and the people and animals in it, 
naturally. 

—ABC Staff
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SFI Adopts Bacopa through ABC's Adopt-an-Herb Program

Also known as brahmi 
and water hyssop, bacopa 
(Bacopa monnieri , 
Plantaginaceae) is a creep-
ing perennial medici-
nal plant native to India 
with a long history of use 
in the Ayurvedic tradi-
tional medicine system. It 
is known primarily for its 
cognitive-enhancing and mild sedative effects. Bacopa 
contains bacosides, which possess antioxidant activities, 
and saponins. Conditions that may benefit from bacopa 
supplementation include anxiety, depression, and attention 
deficit hyperactivity disorder.

With its adoption of bacopa, SFI’s commitment has 
helped ABC maintain its information-rich HerbMedPro 
database, keeping it up-to-date with the latest scientific 
and clinical research on this traditional herb on which a 
growing body of modern scientific and clinical research 

documents potential health 
benefits.

Australia-based SFI was 
established in 2010 as a 
collaboration between 
Flordis Pty Ltd and SOHO 
Group. As a result of this 
collaboration, SFI is now 
a global natural medicine 
company committed to 

identifying and developing natural medicines with high 
levels of evidence of quality, safety, and effectiveness, and 
marketing them around the world. SFI’s dedication to 
furthering product development and clinical evidence of 
the quality of its products is demonstrated by its rigorous 
clinical testing of its own brands, which include Flordis, 
Ginsana (patented in 1960 as the world’s first standardized 
botanical extract), ProThera, Klaire Labs, and Complemen-
tary Prescriptions. In March 2015, ABC awarded SFI with 
its Varro E. Tyler Award for Commercial Investment in 

Phytomedicinal Research 
in recognition of these 
achievements.

Available on ABC’s 
website, the comprehen-
sive HerbMedPro data-
base provides online 
access to abstracts of 
scientific and clinical 
publications on nearly 
250 commonly used 
medicinal herbs. Each 
adopted herb is contin-
uously researched for 
new articles and stud-
ies, ensuring that its 
HerbMedPro record stays 
current and robust. The 
result is an unparalleled 
resource — not only 
for researchers, health 
professionals, industry, 
and consumers, but for 
all members of the herbal 
and dietary supplements 
community, and others. 
In keeping with ABC’s 
position as an indepen-
dent nonprofit organiza-

Contact Denise Meikel at 512-926-4900 
x120 or by email at denise@herbalgram.org

Theobroma cacao
Chocolate

Bacopa monnieri
Bacopa

Melaleuca alternifolia
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Curcuma longa
Turmeric
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Olea europaea

Vitis vinifera

Sceletium tortuosum
Sceletium

Vaccinium macrocarpon

Nigella sativa

Cranberry

Black Cumin

Harpagophytum procumbens
Devil's Claw

Actaea racemosa

Crataegus spp.

Ginkgo biloba

Black Cohosh

Lavandula angustifolia
Lavender

Hawthorn

Ginkgo

Pelargonium sidoides
Umckaloabo

Coffea spp.
CoffeeBerry®

Garcinia cambogia
Garcinia

Humulus lupulus
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Withania somnifera
Ashwagandha

Betula spp.
Birch

Aloe vera
Aloe

Malpighia spp.
Acerola

Eurycoma longifolia
Tongkat Ali

Visit us at www.herbalgram.org/adopt

Siraitia grosvenorii
Monk Fruit

Arnica montana
Arnica

Cinnamon

Hibiscus sabdariffa
Hibiscus

Continued on page 4
Ephedra sinica

Ephedra

Continued on page 4
Ilex guayusa

Guayusa

Cinnamomum verum

Peppermint
Mentha x piperita Melissa officinalis

Lemon Balm

Natural medicine company Soho Flordis International (SFI) has adopted the traditional Ayurvedic herb bacopa 
through the American Botanical Council’s (ABC’s) Adopt-an-Herb Program.

Bacopa. Bacopa monnieri. Photo ©2016 Steven Foster
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New Employee Profile: Connor Yearsley
In August 2015, Connor Yearsley joined the 

HerbalGram staff as assistant editor. Yearsley 
brings a background in journalism to ABC 
and has authored feature articles including 
“Amazonian Tribe Compiles 500-Page Tradi-
tional Medicine Encyclopedia” in issue 108 
and “Tainted Tea: The Abysmal Conditions 
on Assam’s Tea Estates” in this issue.

“I like the diversity of subjects. Herbal 
medicine touches on a lot of different topics, 
like history, economics, ecology, chemistry, 
and biology,” Yearsley said. “It keeps things 
interesting.”

Yearsley, a native of Garland, Texas, a northern suburb 
of Dallas, graduated from Baylor University in 2013 with 
a degree in business journalism. Previously, he interned 
for D CEO magazine, an affiliate publication of D Maga-
zine in Dallas. At D CEO, he got his first experience with 
a professional publication, writing articles, proofreading 
and fact-checking, covering press conferences, and track-
ing real estate transactions in the Dallas-Fort Worth area.

After D CEO, Yearsley knew he wanted to find a job in 
the field of journalism. Knowing journalism is a competi-
tive field, he began looking outside the Dallas area and 
came across a listing for a scientific publication with a 
focus on botany and health care in Austin. Intrigued, 
he applied, and relocated to Austin upon accepting the 
position at ABC. “I’ve always been interested in a lot of 
things,” he said. “I thought, ‘Why not?’ And here I am. I 
like the challenge of writing about different things, and 
to some degree, I think that if you can write well, you can 
write well about anything.”

Yearsley is still adjusting to his new home and looks 
forward to continuing to explore what the city has to 
offer. “It’s exciting to be in a new place that you’re not 
familiar with, that has a bunch of possibilities,” he said. 
“I don’t know a lot about this city, and there’s something 
cool about that.”

Luckily for Yearsley, living in the “live music capi-
tal of the world” caters to one of his biggest hobbies. 
A fan of “all types of music,” he played percussion in 

school band for several years, and contin-
ues to play when he can. “I own a marimba, 
though I’m sadly pretty rusty at it now,” 
he said. “I also own a djembe and some 
other hand percussion instruments, and 
hope to purchase a set of really nice bongo 
drums in the near future.” He has a deep 
interest in classical music, as well, attend-
ing countless Dallas Symphony Orchestra 
concerts over the last several years — his 
favorite composers are Tchaikovsky and 
Shostakovich, if he had to pick — and 
also attending some Dallas Opera perfor-

mances. Recently, he’s developed an “increasing apprecia-
tion for Puccini. He’s awesome.” 

Yearsley likes to keep his hands busy: beyond percus-
sion, he sometimes enjoys creating art like origami and … 
“I don’t know if I should reveal this,” he admits. “I like 
Legos.” In addition, he loves playing pool. “I’m sort of a 
poolaholic,” he said.

He also enjoys attending art exhibits when he can, and 
wishes he did that more often. He appreciates art of all 
types, and especially likes the Impressionists, including 
Renoir and Monet. 

Other interests include photography, especially nature 
photography, and Yearsley hopes to travel more in the 
future to practice. He really wants to go to Denali 
National Park in Alaska, and, at some point, would love 
to go back to Yellowstone and Glacier National Parks. 
He’s also a fan of his hometown basketball team, the 
Dallas Mavericks, and he’s a frequent movie-goer. “I love 
movies, probably too much,” he said.

Yearsley looks forward to learning more about herbal 
medicine, and hopes to inherit the “cannabis beat” for 
future pieces with the organization. “I’m excited about 
getting published in a good magazine, and having my 
work put out there for people to read,” he said. Then he 
added, “Hopefully they read it!” 

—Hannah Bauman

tion, herb adopters do not influence the scientific informa-
tion that is compiled for their respective adopted herbs.

“ABC deeply appreciates SFI’s excellent support of ABC’s 
unique nonprofit educational mission with this adoption 
of bacopa,” said Mark Blumenthal, founder and execu-
tive director of ABC. “As a research-based herbal products 
company, SFI understands the important role that human 
clinical research plays in the responsible development of 
herbal medicinal products.”

SFI is among the 35 companies that have supported 
ABC’s ongoing educational efforts, through the Adopt-an-

Herb Program, to collect, organize, and disseminate reli-
able, traditional, science-based, and clinical information on 
herbs, medicinal plants, and other botanical- and fungal-
based ingredients. To date, 40 herbs have been adopted.

HerbMedPro is available to ABC members at the Academic 
level and higher; its companion site HerbMed is free and 
available to the public. Making this unique resource free to 
the public increases the number of people who benefit from 
updated information on herbs, in accordance with ABC’s 
nonprofit educational mission. 

—ABC Staff

Yearsley
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BOTANICAL ADULTERANTS PROGRAM NEWS

The Botanical Adulterants Program is a coalition of 
three nonprofit groups: the American Botanical Council 
(ABC), the American Herbal Pharmacopoeia (AHP), and 
the University of Mississippi’s National Center for Natu-
ral Products Research (NCNPR). More than 170 US and 
international parties have supported the Program, which 
educates and provides advice about the various challenges 
related to adulterated herbs, botanical extracts, and other 
botanical ingredients in commerce. These parties include 
nonprofit organizations, analytical laboratories, profes-
sional scientists, integrative health care practitioners, 
natural product industry members, and others. Adultera-
tion refers to the accidental or intentional substitution or 
dilution of a material with an undisclosed, usually lower-
cost, ingredient, thereby 
giving the consumer a false 
sense of the value or quality 
of an ingredient or product 
containing such an adulter-
ated ingredient.

The CHFA, the “voice 
of the natural health indus-
try in Canada,” was formed 
in 1964 from a grassroots 
community of health food 
pioneers. CHFA represents 
over 1,000 member busi-
nesses across Canada, includ-
ing manufacturers, retailers, wholesalers, distributors, 
and importers of natural and organic products, such as 
foods, vitamin and mineral supplements, herbal products, 
homeopathic remedies, sports nutrition products, and 
health and beauty aids. Its mission is to lead, empower, 
and support its members to promote the growth and 
advancement of the organic and natural health products 
industry. In Canada, most herbal products are sold as 
natural health products (NHPs), which are regulated as a 
class of medicines.

In a letter dated October 26, 2015, CHFA President 
Helen Long announced CHFA’s support of the Program, 
writing that she “looks forward to ongoing collaboration 
with … the Program as a means of improving NHP qual-
ity in Canada and beyond.”

“We are deeply grateful for the strong support and 
encouragement we have received from CHFA,” said Mark 
Blumenthal, founder and executive director of ABC 
and the director of the Botanical Adulterants Program. 
“CHFA’s decision to support our international qual-
ity control education initiative adds another key indus-

try group that is now assisting us in educating industry 
members and other stakeholders on herbal identity and 
authenticity.”

The Botanical Adulterants Program has been referred to 
as the premier industry-supported quality program related 
to herbs, botanical raw materials, and extracts. It also has 
received underwriting and endorsements by domestic and 
international industry trade associations. These include the 
Consumer Healthcare Products Association, the Council 
for Responsible Nutrition, the Natural Products Associa-
tion, and the United Natural Products Alliance — all in 
the United States — as well as the International Alliance 
of Dietary/Food Supplement Associations, the Austra-
lian Self Medication Industry, Complementary Medicines 

Australia, the Australian 
Tea Tree Industry Asso-
ciation, and Natural Prod-
ucts New Zealand.

The ABC-AHP-
NCNPR Botanical Adul-
terants Program has 
published extensively peer-
reviewed and referenced 
articles on the history of 
adulteration, adultera-
tion of the herbs black 
cohosh (Actaea racemosa, 

Ranunculaceae) and skull-
cap (Scutellaria lateriflora, Lamiaceae), and adulteration 
of bilberry (Vaccinium myrtillus, Ericaceae) fruit extract 
and so-called “grapefruit (Citrus × paradisi, Rutaceae) 
seed extract.” These open-access articles are available on 
the Program’s webpage at http://cms.herbalgram.org/BAP/
index.html.

The Program also publishes a quarterly newsletter, the 
Botanical Adulterants Monitor, which highlights new 
scientific publications related to botanical authenticity 
and analysis to detect possible adulteration, recent regu-
latory actions, and Program news. Issue #5 of the Moni-
tor, available through the Program’s website, contains 
summaries of new research presented at the American 
Society of Pharmacognosy meeting regarding licorice 
(Glycyrrhiza spp., Fabaceae) and maca (Lepidium meyenii, 
Brassicaceae), authentication of common horsetail (Equise-
tum arvense, Equisetaceae), and the detection of adultera-
tion in commercial buchu (Agathosma betulina, Rutaceae) 
supplements. 

 —ABC Staff

Canadian Health Food Association Underwrites 
ABC-AHP-NCNPR Botanical Adulterants Program

The Canadian Health Food Association (CHFA), Canada’s largest trade association dedicated to natural health 
and organic products, recently announced its financial support and endorsement of the ABC-AHP-NCNPR Botani-
cal Adulterants Program.



22  •  I S S U E  109  •  2016  •  www.herbalgram.org

BOTANICAL ADULTERANTS PROGRAM NEWS

The approximately 8,000-word document on black 
cohosh is the third publication in the ongoing series of 
LGDs. The Program released lab guidance for bilberry 
(Vaccinium myrtillus, Ericaceae) fruit extract in August 
2015 and for skullcap (Scutellaria lateriflora, Lamiaceae) 
herb in January 2015. Published 
and unpublished analytical 
reports have shown that each of 
these herbs is subject to adultera-
tion in both US and international 
markets.

“Adulteration of black cohosh, 
mainly with herbal ingredients 
from Chinese Actaea species, 
remains a problem in the dietary supplement industry,” 
noted Stefan Gafner, PhD, chief science officer of the 
American Botanical Council (ABC) and technical direc-
tor of the Botanical Adulterants Program. “In the absence 
of easily recognizable morphologi-
cal features (e.g., when cut or 
powdered roots and rhizomes, 
or root and rhizome extracts 
are purchased), authentication 
of black cohosh material is diffi-
cult.”

The Program’s LGDs are 
intended for quality control 
personnel and lab technicians 
in the herbal medicine, botani-
cal ingredient, dietary supple-
ment, and food sectors of 
industry to help them choose 
the most appropriate tech-
niques and methods for their 
specific analytical needs. The 
LGDs provide reliable, expert 
guidance on suitable methods 
to comply with the mandate 
to establish identity as part 
of the testing requirements 
(identity, purity, strength, and 
composition) outlined in the 
US Food and Drug Adminis-
tration’s current Good Manu-
facturing Practices (cGMPs) for 

dietary supplements and/or conventional foods, as well as 
government-mandated cGMPs in other countries.

According to the black cohosh LGD, “Authentication 
of cut or powdered black cohosh rhizome is challeng-
ing due to the existence of closely related and sometimes 

co-habiting Actaea species 
with similar morphologi-
cal features and chemi-
cal composition.… The 
need for sound analytical 
methods is further empha-
sized by the abundance 
of materials from China 
sold as ‘black cohosh’ but 

composed of root and sub-aerial material from entirely 
different species.”

Gafner explained that the new BAP publication is 
designed to help address this confusion. “This Labo-

ratory Guidance Document 
discusses the advantages 
and shortcomings of vari-
ous analytical approaches to 
authenticate black cohosh 
and to detect adulteration, 
and it will help in making an 
educated choice when select-
ing the appropriate method 
in a quality control setting,” 
he said.

The black cohosh LGD’s 
conclusions are based on a 
thorough review of available 
analytical methods (e.g., from 
official and unofficial compen-
dia, such as pharmacopeias, 
and the peer-reviewed scien-
tific literature) and input from 
peer reviewers from academia, 
government, and industry in 
multiple countries. The black 
cohosh LGD was peer-reviewed 
by 20 such experts. The primary 
assessment of each method is 
based on its performance charac-
teristics (i.e., suitability in detect-

ABC-AHP-NCNPR Botanical Adulterants Program 
Publishes Black Cohosh Lab Guidance Document
International Quality Consortium's Third LGD Reviews 36 
Analytical Methods for Black Cohosh Root and Rhizome

The ABC-AHP-NCNPR Botanical Adulterants Program has published a new Laboratory Guidance Document 
(LGD) on black cohosh (Actaea racemosa, Ranunculaceae) root and rhizome. The new LGD is part of the Program’s 
series of comprehensive, authoritative, extensively peer-reviewed, and up-to-date summaries and assessments of 
analytical methods for the authentication of botanical ingredients and the detection of potential adulterants.
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ing known adulterants); labor and analysis time comprise 
the secondary evaluation criteria.

“We have received overwhelmingly positive feedback 
on our previous two Lab Guidance Documents from 
dozens of quality control and analytical laboratory direc-
tors in the herb and dietary supplements industry, as 
well as directors at third-party laboratories,” said Mark 
Blumenthal, founder and executive director of ABC and 
director of the Botanical Adulterants Program. “Experts 
in academia, government, and industry recognize the 
high level of value of these documents. They are a strong 
tool in helping to choose an appropriate analytical 
method to authenticate botanical materials and extracts 
and to detect possible adulteration.”

Like the previous two LGDs in this series of techni-
cal publications, the black cohosh LGD begins with 
a statement of purpose and scope, followed by a short 
overview of the botanical nomenclature of the species 
and its known adulterants. Also included are sections 
on analytical techniques (generally including macro-
scopic, microscopic, chemical, and genetic assays) and a 
phytochemical composition overview of the species and 
known adulterants. The LGDs conclude with a concise 
table of strengths and limitations of the various assays. 
Complete references are provided with links to original 
source documents.

The black cohosh guid-
ance document reviews 36 
analytical methods, including 
macroscopic and microscopic 
analyses, DNA-based tests, 
high-performance thin-layer 
chromatography (HPTLC), 
high-performance liquid chro-
matography (HPLC) and 
nuclear magnetic resonance 
(NMR), among others. The 
LGD includes three tables, 
five figures, and an appen-
dix with expert comments on 
published HPLC methods 
for A. racemosa.

LGDs are available to indus-
try members, researchers, 
health professionals, and the 
general public at no cost as part 
of the Botanical Adulterants 
Program’s policy of produc-
ing freely available educational 
documents on adulteration, 
made possible through fund-
ing by the Program’s under-
writers and supporters. So far, 
more than 170 US and inter-
national parties have finan-
cially supported or otherwise 
endorsed the Program.

About Black Cohosh
Black cohosh belongs to the buttercup family and is 

native to eastern portions of North America. It is a peren-
nial herb that can grow up to eight feet tall with small, 
white f lowers and stalk-like racemes (f lower clusters) that 
resemble f luffy spikes.

Traditionally, black cohosh has been used as an insect 
repellent, to stimulate breast milk production, and to 
treat rheumatism, snake bites, and nervous system disor-
ders. Modern research has focused on the root’s ability 
to relieve menopausal symptoms, with numerous human 
clinical trials supporting these effects.

Black cohosh root is typically sold in whole, powdered, 
and liquid or dry extract forms. In 2014, the botanical 
was the fourth highest-grossing herbal dietary supple-
ment in US mainstream retail outlets with total docu-
mented sales of more than $42.4 million, plus addi-
tional sales in other market channels. More information 
on potential adulteration concerns can be found in a 
detailed 2013 article in HerbalGram issue 98. 

—ABC Staff
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“The purpose of the Wasson Award is to recognize people 
with non-traditional academic backgrounds who have made 
outstanding contributions to the field of mycology [the study 
of fungi],” the MSA’s website explains.1 Nominations for the 
award are made by members of the MSA, which anyone with 
an interest in fungi can join. Founded in 1932, the MSA is “a 
scientific society dedicated to advancing the science of mycol-
ogy” with members in more than 40 countries.

The award was named for amateur mycologists Robert 
Gordon Wasson (1898-1986), a vice president of J.P. Morgan 
& Co., and his Russian wife Valentina “Tina” Pavlovna 
Guercken (1901-1958), a pediatrician. They became inter-
ested in fungi during their honeymoon in the Catskill 
Mountains, and subsequently published Mushrooms, Russia 
and History (Pantheon Books) in 1957. After participating 
in a religious ritual in Mexico involving psychoactive mush-
rooms, they published an article in Life magazine, also in 
1957, titled “Seeking the Magic Mushroom,” which sparked 
widespread interest in psychoactive mushrooms. R. Gordon 
Wasson is considered a founder of ethnomycology.2  

The Wasson Award was presented by D. Jean Lodge, PhD, 
who was the president of the MSA at the time of the cere-
mony. “Paul has done more for recruiting young mycologists 
into graduate programs I think than all of us sitting in profes-
sional jobs,” she said.3 “He is just so good at outreach, and so 
good at getting people enthused. He’s doing such interesting 
work with biofiltration of toxic waste. He’s really contributed 
a tremendous amount to our field.”

Stamets said he is “deeply honored” to be the first Wasson 
Award recipient. “The field of mycology is so critical to 
saving biospheres, yet is underfunded, under-recognized, and 
underestimated.... Fungi engage in keystone roles in support-
ing ecosystem health and biodiversity,” he said (email, Janu-
ary 27, 2016). “Recognitions like this inspire us all to bring 
mycology to the forefront of public and scientific conscious-
ness.”

Stamets first became interested in mycology when he was 
16 or 17 years old, after a profound experience with psycho-
active mushrooms almost completely cured him of a serious 
stutter he had suffered with for years. He was eventually 
taken under the wings of mycologists Alexander Smith, PhD, 
and Daniel Stuntz, PhD.

“My initial interest was in psilocybin mushrooms [mush-
rooms of the genus Psilocybe, which produce the psychoac-
tive alkaloid psilocybin], and [Smith and Stuntz] noted my 
interest was sincere, and they greatly helped me,” Stamets 
said (oral communication, December 18, 2015). “That led 
to being covered by a DEA [Drug Enforcement Administra-
tion] license to study psilocybin active mushroom species. 

So, I specialized in the taxonomy of those species, and then, 
because of the cultivation skills that I gained, I branched out 
into growing edibles and medicinals, and my mother was 
much happier.”

Stamets emphasizes the importance of respectfully chal-
lenging the presumptions of the past, which has led him to 
look more carefully at the entire life cycle of mushrooms. He 
said that most people think of mushrooms as mushrooms, but 
that the “hidden secrets” of the mycelium (the vegetative part 
of a fungus that consists of threadlike tubes called hyphae 
spreading in every direction) have eluded many researchers. 
He said mycelia contain a lot more compounds and proteins 
than mushrooms. “[Mycelia] are a lot more bioactive because 
they’re in direct competition with microbes that are trying 
to consume [them],” he said. “The fleshier mushrooms rot in 
a few days, so, in fact, they don’t have a very good immune 
system, compared to the immunologically active mycelium.” 

Understanding the life cycle of fungi has helped give 
Stamets a broader perspective. “There are millions of 
microbes per gram of healthy soil, and for the mycelium to 
navigate through that potentially hostile environment speaks 
of a treasure trove of new active constituents that can help 
human and environmental health,” he said.

After the events of September 11, 2001, Stamets became 
involved with Project BioShield, a collaborative federal effort 
to discover new means of protecting Americans from chemi-
cal, biological, radiological, and/or nuclear attacks.4 A medi-
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cal researcher with the biodefense program saw two articles 
Stamets wrote in HerbalGram, “New Anti-viral Compounds 
from Mushrooms,” published in 2000 in issue 51, and “Novel 
Antimicrobials from Mushrooms,” published in 2002 in issue 
54, and contacted him, requesting that he submit samples 
from his library of rare mushroom strains from various old 
growth forests throughout the Pacific Northwest. He submit-
ted more than 500 extracts, and many showed significant 
effects (in vitro with human cells) against smallpox, flu 
viruses, and herpes. 

In 2014, after his success with Project BioShield, Stamets 
contacted the National Institutes of Health (NIH) hoping 
to submit 80 strains (phenotypes) of agarikon (Fomitopsis 
officinalis, Fomitopsidaceae), an extremely rare mushroom 
(four of the seven strains of agarikon previously submit-
ted to Project BioShield showed strong antiviral activity). 
But instead of allowing Stamets to submit natural extracts 
for clinical testing, the NIH required him to submit pure, 
isolated molecules, which meant he had to choose from more 
than 200,000 molecules for which the mycelium codes to 
make a mushroom. 

At the same time, Stamets was studying how certain 
polypore mushrooms break down rotting birch (Betula spp., 
Betulaceae) wood. He theorized that one of the reasons bees 
are attracted to rotting wood is because mycelia strengthen 
the bees’ immune systems and help protect against colony 
collapse disorder. So, Stamets submitted to the NIH 20 
molecules (from F. officinalis) produced by polypore myce-
lia as they rot wood. “And now we know that nine of them 
are highly antiviral. Five of them are extremely active against 
HPV (the human papillomavirus), and four others are active 
against the norovirus, against polio, against the Epstein-Barr 
virus, and against varicella-zoster, which causes shingles… . 
Maybe it was intuition. Maybe it was just sheer luck, but I 
guessed and intuited nine new antiviral molecules unknown 
to the pharmaceutical industry, unknown to science, with 
extraordinarily high activity,” he said.

“Many of these [mole-
cules] are active against onco-
viruses, viruses that cause 
cancer,” Stamets continued. 
“And also many of these 
mushroom species positively 
affect the microbiome, as a 
prebiotic, helping beneficial 
bacteria and downregulating 
the inflammatory bacteria. 
Nature is a numbers game, 
and mushrooms and myce-
lia are literally small phar-
maceutical factories that are 
coding for hundreds of thou-
sands of compounds.”

Stamets said the Wasson 
Award is validation of his 
lifelong work. “When I 
entered the field of mycol-

ogy, my work initially was very controversial. So, to receive 
this award is recognition that the past 40 years — my work 
now is being recognized by the best mycologists in the world 
as being important,” he said.

“I think I discovered something fundamental to the foun-
dation of nature: that specific mushrooms and their mycelia 
immunologically protect, and connect, animal inhabitants of 
forest lands, from bees to birds, bats, bears, pigs, and people,” 
he said. “We were once all forest people for millions of years 
and then we invented agriculture around 12,000 years ago, 
which led to massive deforestation, dismantling the myco-
cellular networks [that] nurtured us for eons. Today, we are 
experiencing the consequences of this self-inflicted devasta-
tion.”

A graduate of Evergreen State College, Stamets is the 
author of books including Growing Gourmet and Medicinal 
Mushrooms (Ten Speed Press, 2000) and Mycelium Running: 
How Mushrooms Can Help Save the World (Ten Speed Press, 
2005). In 1980, he founded Fungi Perfecti, a supplier of a 
variety of mushroom-related products. He lives in Kamilche 
Point, Washington. 

—Connor Yearsley
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Yerba Maté Tea Improves Microcirculation and Blood 
Viscosity Parameters in Subjects with Abnormal Circulation

Elevated blood viscosity is a risk factor for cardiovascu-
lar disease (CVD). Yerba maté (Ilex paraguariensis, Aqui-
foliaceae) tea, a popular South American beverage made 
from the leaves, has been found to have lipid-lowering 
effects, antioxidant activity, and other potential cardiovas-
cular benefits. There were, however, no clinical studies that 
evaluated the effects of yerba maté tea on blood viscosity. 
So, the aim of this randomized, double-blind, placebo-
controlled study was to evaluate the effects of yerba maté tea 
on blood viscosity, microcirculatory parameters, and other 
CVD risk factors in subjects with high blood viscosity.

Subjects (25-60 years old) were recruited from the Medi-
cal Examination Center of Shandong Hospital of Integrated 
Traditional Chinese and Western Medicine in Jinan, China. 
Subjects were included in the study if they had high blood 
viscosity and abnormal nailfold capillary images (an indica-
tor of abnormal microcirculation). Subjects with cancer or 
other health conditions were excluded from the study. 

Participants were randomly assigned to receive either 
yerba maté tea (Nobleza Gaucha; Misiones, Argentina [cited 
in the article as the “Molienda Company”]) or a placebo 
tea consisting of fried wheat* (Triticum aestivum, Poaceae). 
Subjects in both the yerba maté and placebo groups were 
instructed to steep one 5-g tea bag** five different times per 
day, each time in 300 mL of hot water.

At baseline, demographic information, body measure-
ments, food intake, nailfold microcirculation data, and 
hemorheological measurements (blood flow properties) 
were recorded. Fasting blood samples and nailfold capil-
lary images were obtained before and after the six-week 
treatment period. Information on biochemical parameters, 
blood viscosity, and lipid profiles were obtained from all the 
blood samples.

Out of the 234 individuals recruited for the trial, 142 
completed the study. (Thirty-eight chose not to participate, 
28 declined for “other reasons,” and 13 participants in each 

treatment group were lost to follow-up.) There were no 
significant differences between the two groups for any of 
the baseline characteristics evaluated.

Based on the nailfold capillary images, it was found that 
all microcirculatory parameters, with the exception of the 
length of the capillary loop, were significantly improved 
in the yerba maté tea group by the end of the study. In 
particular, blood flow was significantly increased (P < 
0.01), and the capillary diameters evaluated were signifi-
cantly decreased (P < 0.01) in comparison to baseline values. 
No significant effects were observed in the placebo group. 
Morphological, periphery capillary loop, and overall nail-
fold integrals were significantly reduced after six weeks in 
the yerba maté group (P < 0.01), but not in the placebo 
group. Treatment with yerba maté resulted in microcircula-
tory values in the normal or nearly normal range. 

All blood viscosity parameters, including the equation K 
value of erythrocyte sedimentation rate (ESRK [inflamma-
tory activity in the body can cause red blood cells (eryth-
rocytes) to become more dense and settle more quickly]), 

Reviewed: Yu S, Yue SW, Liu Z, Zhang T, Xiang N, Fu H. Yerba mate (Ilex paraguariensis) improves microcircula-
tion of volunteers with high blood viscosity: a randomized, double-blind, placebo-controlled trial. Exp Gerontol. 
2015;62:14-22.

Yerba maté. Ilex paraguariensis. Photo ©2016 Steven Foster

* Whole grains such as wheat are known to impact certain 
cardiovascular health parameters.1,2 It is possible that the 
wheat placebo may have had an effect on blood viscosity, 
although it did not appear to in this trial. 

** Previous clinical studies of yerba maté have used dosage 
regimens of 50 g/day of “green” yerba maté (commercial 
yerba maté similar to what was used by Yu et al.) or 20 g/day 
of roasted yerba maté, which represent typical levels of yerba 
maté consumed by the populations of South American coun-
tries. Yu et al. used 5 g/day, a 4- to 10-fold lower dose of yerba 
mate, yet the results of this paper suggest greater improve-
ments in serum lipid profiles than what has been reported 
in other clinical studies using higher dosages. The possible 
reasons for this discrepancy are not described in the article.
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whole blood viscosity, and plasma viscosity, were signifi-
cantly reduced in the yerba maté group by the end of the 
study (P < 0.01) and were not statistically different from 
normal values. There were no significant effects found in 
the placebo group. In the yerba maté group, the vasodi-
lator 6-keto prostaglandin F1α (6-keto-PGF1α) and the 
vasoconstrictor thromboxane B2 (TXB2) were significantly 
increased (P < 0.01) and decreased (P < 0.05), respectively, 
in comparison to baseline values. Consumption of yerba 
maté tea resulted in normal or nearly normal blood viscos-
ity values. The placebo group was not significantly affected 
in this study.

At the end of the six-week study period, the yerba maté 
group had significantly increased high-density lipopro-
tein cholesterol (HDL-C; P < 0.00) as well as significantly 
decreased low-density lipoprotein cholesterol (LDL-C; P 
< 0.00), triglycerides (P < 0.00), and total cholesterol (P 
< 0.05), in comparison to baseline values. Lipid profiles 
improved in the yerba maté group to levels in normal 
untreated subjects. No significant changes were observed in 
the placebo group.

Subjects that participated in this study had high blood 
viscosity and microcirculation dysfunction. The fact that 
both of these health parameters improved and normalized 
in the yerba maté group, in addition to improvements in 
lipid profiles and biochemical parameters, suggests that this 

traditional South American beverage may help prevent the 
development of CVD and potentially reduce CVD mortal-
ity. However, this study had several limitations. The authors 
indicate that longer study periods are needed to confirm 
yerba maté’s effects on CVD risk factors. Future studies 
evaluating the cardiovascular benefits of yerba maté should 
include subjects with a range of additional risk factors and 
types of CVD, report potential adverse side effects, and 
ensure that inactive placebos are used. 

—Laura M. Bystrom, PhD
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Bioactive natural constituents from food sources are being 
used to prevent and manage hematologic disorders associ-
ated with deficiencies of hemoglobin (Hb) and red blood 
cells (RBCs), partly because of significant drawbacks associ-
ated with synthetic drugs used to increase Hb concentrations 
in the blood. West Indian lemongrass (Cymbopogon citratus, 
Poaceae) possesses antibacterial, antifungal, antihelminthic, 
antioxidant, anti-inflammatory, and other properties, which 
are mediated by its phytochemical and essential oil constitu-
ents — tannins, saponins, flavonoids, and citral. Studies 
suggest that lemongrass may help treat the secondary causes 
of anemia. The authors of this study conducted a random-
ized trial to examine the effects of lemongrass leaf infusions 
on hematologic indices in humans and to evaluate the plant's 
phytochemical and nutritional constituents.

Fresh lemongrass leaves were obtained from a farm in Uyo, 
Akwa Ibom State, Nigeria, in May 2012. The leaves were 
rinsed, sun-dried, and pulverized, providing 200 g of powder. 
The powder was soaked in 2 L of hot water for about eight 
hours. After filtering, the filtrate was evaporated using a hot 
water bath to obtain the solid extract, which was weighed to 
obtain a yield of 70 g (35% by weight). Similar procedures 
were repeated using 2, 4, and 8 g of lemongrass powder to 
produce 410, 810, and 1,570 mg extracts, respectively. The 
qualitative phytochemical analysis of the lemongrass extract 
revealed relatively high concentrations of saponins; moder-
ate levels of tannins, flavonoids, and phenols; and relatively 
low concentrations of anthraquinones, alkaloids, and deoxy 
sugars. Among the micronutrients of the lemongrass were 
high concentrations of potassium, calcium, and magnesium.

All 105 participants (55 men and 50 women) under-
went a thorough pre-survey medical screening performed 
by a physician to ensure their medical fitness. The subjects 
were between the ages of 18 and 35. Each participant was 
randomly assigned to one of three groups (n = 35 for each): 
Groups 1, 2, and 3, received infusions prepared from 2, 4, 
and 8 g of lemongrass leaf powder, respectively, in 150 mL of 
hot water once daily for 30 days. A pilot survey conducted by 
the authors, which used the same dosages 
of lemongrass leaf powder for one week, 
showed no evidence of adverse side effects.1

Venous blood samples were obtained 
to measure hematologic and biochemical 
parameters. The authors reported that at 
day 10, packed cell volume (PCV), which 
is the percentage of red blood cells found 
in the blood, and Hb concentration signif-
icantly increased in both male (P < 0.05) 
and female (P < 0.01) subjects treated in 
group 3. At day 30, both PCV (P < 0.05) 
and Hb (P < 0.01) were significantly 

increased in male subjects in all groups; similar increases were 
found in female subjects in groups 2 and 3 (P < 0.01). Signifi-
cant increases in RBCs were found in male subjects in groups 
2 and 3 at day 10 and day 30 (P < 0.01). In female subjects, 
significant increases in RBCs were seen at day 30 in group 2 
(P < 0.05) and in group 3 (P < 0.01). Total white blood cell 
(WBC) counts in both males and females in all groups did 
not differ significantly from baseline.

Significant decreases in some WBC lineages, includ-
ing platelets, were observed compared with baseline values. 
Lymphocytes, however, increased significantly in groups 
1 and 2 (P < 0.05 for both), and neutrophils increased in 
groups 2 and 3 (P < 0.05 for both) at day 10. Evidently, 
say the authors, the infusions prepared from lemongrass 
enhanced the body’s ability to produce RBCs (erythropoi-
esis), possibly due to the actions of the antioxidants present 
in the extract. Studies suggest that infusions prepared from 
lemongrass boost hematopoiesis (the formation of blood cells) 
and exhibit anti-anemic effects, likely mediated through 
enhanced renal erythropoietin synthesis (erythropoietin is a 
hormone secreted by the kidneys that causes bone marrow 
to make red blood cells), however more studies are needed to 
confirm these effects.1-3 

—Shari Henson
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Ginger and Cardoon Extract Combination Reduces Self-Rated 
Intensity of Functional Dyspepsia

Functional dyspepsia (FD) refers to indigestion or problems with 
the gastrointestinal (GI) tract that are not related to irritable bowel 
syndrome (IBS) or gastroesophageal reflux (which causes heart-
burn, among other symptoms). FD symptoms often appear during 
or after meals, and include pain, bloating, and nausea, among 
others. FD is thought to result from various factors, including post-
prandial sensitivity to distension, insufficient stomach relaxation, 
and gastric muscle and/or nervous system dysfunction, although 
the exact causes are unknown. Both ginger (Zingiber officinale, 
Zingiberaceae) rhizome and cardoon* leaves are used to treat GI 
complaints, such as nausea and dyspepsia. The purpose of this 
randomized, placebo-controlled, double-blind trial was to investi-
gate the effects of a combination of ginger and cardoon extracts on 
FD intensity and symptoms.

Men and women with FD were recruited from two health care 
facilities in Italy. FD was defined as upper abdominal pain char-
acterized by early satiety, postprandial fullness, bloating and/or 
nausea, occurring for at least three months during the previous 
year with no identifiable underlying structural or biochemical 
cause. Patients were excluded if they had relevant gastroesophageal 
reflux symptoms or IBS, had a history of cancer or GI surgery, had 
a Helicobacter pylori bacterial infection or an ulcer, or were preg-
nant. Patients who were taking medications that could act on the 
GI system (e.g., nonsteroidal anti-inflammatory drugs) were asked 
to stop taking them one month before the start of the study. Pre-
trial screening included a physical exam, ultrasound, blood test, 
and endoscopy.

This study’s primary outcome measure was patient-reported 
changes in FD intensity throughout the study. To gauge this, 
participants used a scale from 0-3 (0 = no improvement or worse, 
1 = slightly improved, 2 = markedly improved, and 3 = completely 
improved). Secondary outcome measures included changes in 
epigastric fullness, bloating, early satiety, nausea, vomiting, and 
epigastric pain. These symptoms were also rated on a scale from 
0-3 (0 = no symptom, 3 = severe symptom). Patients made four 
clinic visits. The first consisted of the initial screening, the second 
was considered baseline and occurred 28 days after the first visit, 
the third occurred after two weeks of treatment, and the fourth 
occurred after four weeks of treatment. Primary and secondary 
outcome measures were assessed at the third and fourth visits. 
Patients were instructed to limit alcohol consumption to no more 
than two drinks per day, and to refrain from consuming foods that 
could affect the motility and secretions of the GI tract.

The treatment consisted of gelatin capsules containing 100 mg 
cardoon and 20 mg ginger standardized extracts (“ProDigest”) 
provided by the manufacturer (Indena SpA; Milan, Italy). The 
extraction process, plant parts used, and content(s) of placebo were 
not described. According to the authors, “The comparison with 

placebo [was] chosen in absence of an evidence-based choice treat-
ment of functional dyspepsia.” The cardoon material was standard-
ized to contain > 20% caffeoylquinic acid, > 5% flavonoids, and 
> 5% cynaropicrin. Ginger was standardized to contain 25-30% 
gingerols. Enrolled patients were randomly assigned to either the 
combination treatment or placebo group and took two capsules 
per day, one before lunch and dinner, for four weeks. Researchers 
monitored the subjects’ vital signs, laboratory parameters, treat-
ment tolerability, and potential adverse side effects.

In total, 126 patients met the inclusion criteria and were 
randomly assigned to the treatment group (n = 65; 19 men, 46 
women) or placebo group (n = 61; 20 men, 41 women). No drop-
outs were reported, and all patients were included in the final anal-
ysis. At baseline, the average age of participants in the treatment 
group and the placebo group (45.8 and 48 years, respectively) was 
homogeneous; however, bloating, satiety, and epigastric pain scores 
were significantly higher in the placebo group at baseline (P = 
0.011, P = 0.004, and P = 0.022, respectively).

At four weeks, 63.1% of the treatment group showed marked or 
complete improvement (ratings of 2 or 3) in FD intensity compared 
with 24.6% of those in the placebo group. At two weeks, only the 
treatment group showed a statistically significant improvement 
in overall FD score (P = 0.017). There were no significant differ-
ences in FD intensity scores (across groups and over time) when the 
authors compared ratings from week four to those from week two.

In the treatment group, a significant reduction in both nausea 
(P = 0.03) and epigastric pain (P = 0.036) scores was observed over 
the course of the study. Conversely, in the placebo group, there 
was an increase in the intensity of all observed symptoms, with a 
significant increase in vomiting (P = 0.03). No adverse side effects 
were detected.

Results from this study suggest that a combination of cardoon 
and ginger extracts is effective in reducing self-rated intensity of 
FD and associated nausea and epigastric pain. Previous research 
has shown that ginger can impact digestive tract motility, gastric 
emptying, and emesis, which some attribute to the presence of 
gingerols and shogaols. These compounds are thought to interact 
with neurotransmitter receptors involved in nausea and vomiting 
and may explain the bioactivity observed in this study. The combi-
nation of ginger and cardoon leaf extracts may be an effective alter-
native for symptom control for those suffering from FD, although 
more research is needed. 

Editor’s note: Three out of the nine authors of this study (A. Riva, 
P. Morazzoni, and E. Bombardelli) are employees of Indena, the 
manufacturer and supplier of the herbal product used in this study.  

—Amy C. Keller, PhD

Reviewed: Giacosa A, Guido D, Grassi M, et al. The effect of ginger (Zingiber officinalis [sic]) and artichoke (Cynara cardun-
culus) extract supplementation on functional dyspepsia: a randomised, double-blind, and placebo-controlled clinical trial 
[published online April 14, 2015]. Evid Based Complement Alternat Med. doi: 10.1155/2015/915087.

* Although the authors of this study refer to Cynara cardunculus [Asteraceae] as “artichoke,” the common name for C. cardunculus is 
cardoon. Artichoke is the common name for C. scolymus.
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fairly recent BBC investigation shed light on the 
squalid living and working conditions existing on 
some tea estates in India’s northeastern state of 
Assam. Some of the world’s best-known tea brands 

buy from these estates.1 The report elicits many questions about 
the need for greater visibility and accountability along the supply 
chain, as well as about the price of a simple cup of tea (Camellia 
sinensis, Theaceae).

By Connor Yearsley 

Assam is a Y-shaped state containing 32 districts 
that lies at the southern edge of the Eastern Himalayan 
Mountains and straddles the Brahmaputra River.2-4 It is 
contained within an area of land surrounded by Bhutan 
to the northwest, China to the north, Myanmar to the 
east, and Bangladesh to the southwest. Assam is the larg-
est tea-producing region in the world.4 According to the 
Tea Board of India, for the 12-month period that ended 
March 31, 2015, the state produced 606.8 million kilo-
grams of tea (more than 1.3 billion pounds), accounting 
for 50.7% of India’s total production for that time period 
and approximately 13% of total world production.5,6 

At the end of 2013, 304,400 hectares (more than 1,175 
square miles) in Assam were dedicated to the production 
of tea.7

There are more than 800 tea estates in Assam.8 On 
some of those estates, the BBC exposed conditions that 
are eye-opening, even in a country in which 363 million 
people (29.5% of the population) fell below the poverty 
line from 2011 to 2012 (the most recent period analyzed).9 

Living Conditions
On the Doomur Dullung estate, which is owned by the 

Assam Company and supplies tea brands Twinings, York-
shire Tea, Harrods, and Fortnum & Mason (see Table 1 
for company details), the BBC found terrible sanitation. 
Many toilets were clogged and/or broken. One woman, 
who shared a tiny house with six other people, had not 
had a working toilet in 36 years. Her requests to have 
it repaired were ignored by management for years, forc-
ing her to defecate among the tea bushes. In other cases, 
cesspits, which were dug because septic tanks were full, 
were alarmingly close to drinking water sources, and 
some of those cesspits were even overflowing into living 
areas. This is despite the Plantations Labour Act (PLA) of 
1951, which was enacted by the Indian government four 
years after independence (the end of the British Raj) and 
requires estate owners to provide and maintain “adequate” 

Tainted Tea:
The Abysmal Conditions 
on Assam’s Tea Estates

housing and sanitary 
toilets for workers.1,10 

The PLA details the benefits 
employers must provide (including 
health care, housing, sanitation, etc.) 
and sets limits on employer control of workers, 
but the act has never been aggressively enforced.10,11 In 
addition, it remains based on the colonial system. Even though 
it outlines care requirements owed to workers, it maintains a 
system of cradle-to-grave dependency.12 The framework of 
this system makes it almost impossible for workers to access 
benefits they are entitled to receive from the state, causing 
some to question whether workers would be better off without 
the PLA.11

Also on the Doomur Dullung estate, workers were shocked 
to learn that a relatively small package of Fortnum & Mason 
tea grown on the estate could be sold in Britain for the equiva-
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Black Assam Tea 
Camellia sinensis var. assamica 

Photo ©2016 André Helbig

lent of 750 rupees ($11.30). That is six and a half times 
what the workers make in one day.1

Shelters were in shambles, practically falling down. 
Many houses were surrounded by deep, thick mud. Roofs 
were riddled with holes, allowing rainwater to dump on 
workers as they sleep, which is significant because of 
the sheer amount of rain the area receives.1 During the 
monsoon season, which can begin as early as late May 
and can last until early October, Assam can receive as 
much as 10-12 inches of rain per day, making the need 
for adequate roofing apparent.13,14  

Also, child labor was found on the estate. One girl, who 
said she was 14, had been picking tea full-time for two 
months. In addition, two other children on estates owned 
by the Assam Company said they had been employed 
full-time since they were in their early teens. The United 
Nations (UN) maintains that no child under age 15 
should work full-time.1

The BBC also looked at homes provided to workers 
by the largest tea grower in the world, a company called 
McLeod Russel, whose estates supply some of the most 
common tea brands, including Lipton, Tetley, Twinings, 
and PG Tips. 

Many of the houses managed by McLeod Russel also 
had broken roofs. In addition, walls were soaking wet and 
likely moldy, and yards were rampant with mosquitoes, 
which is significant because of the prevalence of malaria 
in the area. (In fact, a 2009 study, which examined 1,182 
blood smears from workers on seven tea estates across 

Table 1. Companies Mentioned in this Article

Company Company Type Year  
Established

Headquarters 
Location

Parent 
Company

Company Data Estates in 
Assam

Assam Company15,6 Supplier 1839 Kolkata, India (formerly 
known as Calcutta)

Not applicable 
(NA)

$33.13 million in 
2014 sales

15

McLeod Russel16-18 Supplier 1869 Kolkata, India NA $213.24 million 
in sales for year 
that ended March 
2015

48

Twinings19-21 Tea brand 1706 London, England Associated Brit-
ish Foods

200 varieties sold 
in more than 115 
countries

NA

Yorkshire Tea22,23 Tea brand 1886 Harrogate, England Bettys and 
Taylors of Harro-
gate

The third best-
selling black tea 
in the UK

NA

Harrods24,25 Retailer, with 
tea brand

1849 London, England Qatar Holding Dept. store 
attracts 15 million 
visitors per year

NA

Fortnum & Mason26-

28
Retailer, with 
tea brand

1707 London, England Wittington 
Investments Ltd.

$113.93 million 
in store sales for 
year that ended 
July 2014

NA

Lipton29,30 Tea brand 1893 Englewood Cliffs, New 
Jersey

Unilever > $1 billion in 
sales revenue

NA

Tetley31,32 Tea brand 1837 Greenford, London, 
England

The Tata Group Second largest 
teabag brand in 
the world

NA

PG Tips30,33 Tea brand 1930 Manchester, England Unilever > 35 million cups 
drunk daily

NA
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two districts in Assam, found 506 [42.8%] to be positive 
for malaria, with Plasmodium falciparum, the parasite that 
causes the most deadly type of malaria, being the most 
predominant.34,35)

The estate manager admitted to a huge backlog of repairs 
and said that defecation among tea bushes was not accept-
able. He also said the estate has only 464 toilets for 740 
homes.1 (This problem, however, is not uncommon in 
India. In fact, almost half of Indians do not have a toilet.36)

The BBC also found workers drinking rainwater piped 
from a stream. And most homes have no electricity.1

In addition, on one McLeod Russel estate, the BBC was 
denied entry to living areas, despite public access being 
guaranteed by the PLA. The company told the BBC it does 
not restrict worker movement, but it does restrict visitors.1

Poor Pay
Workers in Assam earn just 115 rupees ($1.77) per day, 

which is significantly below the minimum wage (177 
rupees, or $2.73) in Assam.1 The industry-wide wage is set 
through a collective bargaining process among the state 
government, the workers union, and the Indian Tea Asso-
ciation, which is an advisory and supervisory body.37,38 
The growers have successfully persuaded the government 
that “benefits-in-kind” make up for the below-minimum 
wage. In addition, the Indian Tea Association has claimed 
the industry is paying what it can afford. But rights groups 
say this is unethical; additional benefits are no substitute 
for earned wages, they say.39 Plus, this keeps the workers 
bound to the estates because it prevents them from building 
savings and seeking new opportunities.11

The latest collective bargaining agreement, which took 
effect on January 1, 2015, raised the wage from 95 rupees 
to the current 115 rupees per day. The state government has 

proposed increasing the wage to 143 
rupees per day, which would still be 
below the minimum wage.36

In an article published by The Guard-
ian, Alison Woodhead of Oxfam, an 
international confederation of 17 orga-
nizations dedicated to finding innova-
tive ways to end poverty,40 is quoted as 
saying, “No matter how big and power-
ful, individual tea companies or certi-
fication organizations cannot tackle 
the deep-rooted and complex barriers 
to a living wage on their own. The 
best chance we have of eradicating 
poverty wages is for the whole industry 
— producers, governments, retailers, 
trade unions, companies and certifica-

tion organizations — to work together to find a solution.”39

Health Problems
The combination of poor pay and poor living conditions 

can cause serious health problems in tea workers. At Assam 
Medical College, one of the main general hospitals that 
serves the tea region, medical director A.K. Das said about 
90% of patients from tea estates are malnourished. Malnu-
trition opens the doors for “diseases of poverty,” such as 
diarrhea, respiratory tract infections, skin lesions, and more 
serious conditions like tuberculosis and meningitis, all of 
which are common among tea workers, according to the 
BBC report.1 

Das said children from the tea estates are so malnour-
ished they struggle to overcome curable illnesses. Then, 
when they are released from the hospital, they go back to 
the same conditions that caused the illnesses in the first 
place and often quickly relapse. As a result, Das said the 
children and their parents are significantly more likely than 
other patients at the hospital to die from their illnesses.1 

Working Conditions
On one estate owned by the Assam Company work-

ers were spraying chemicals without any protective gear. 
The company occasionally provides facemasks, gloves, and 
shoes, but the equipment does not last and workers are 
forced to do without.1 

An estate manager confirmed the workers were spraying 
deltamethrin, a class II insecticide that can cause nausea, 
vomiting, dizziness, fatigue, headaches, salivation, fluid 
in the lungs, convulsions, and paresthesia (skin sensation 
of tingling, tickling, prickling), among other symptoms.41

Goggles, a facemask, full overalls, gloves, and rubber 
boots should be worn while using deltamethrin, but workers 

Toilets on estates are often clogged and/or broken. Photo courtesy of the BBC.

At Assam Medical College, one of the main general hospitals that serves the tea 
region, medical director A.K. Das said about 90% of patients from tea estates are 
malnourished. Malnutrition opens the doors for “diseases of poverty,” such as 
diarrhea, respiratory tract infections, skin lesions, and more serious conditions 
like tuberculosis and meningitis, all of which are common among tea workers, 
according to the BBC report.
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said they almost always had to spray without protective gear 
and suffered side effects like breathing difficulties, numb-
ness in the hands and face, and loss of appetite. Workers on 
one McLeod Russel estate were also seen spraying without 
protective gear.1

At Assam Medical College, Das said he frequently sees 
patients suffering serious side effects from pesticide expo-
sure.1 

Despite these reports, there is some good news relating 
to pesticide use. The Ethical Tea Partnership, which is an 
international membership organization of 40 tea compa-
nies working to make a difference in tea-growing regions, 
helped develop the Plant Protection Code, which was 
unveiled in March 2014. The policy requires the industry 
to minimize pesticide use and ensure responsible chemical 
management.36

Company Responses 
The companies implicated in the exposé have responded 

in different ways. Harrods removed tea products from 
the Doomur Dullung estate from its shelves. The Assam 
Company called the BBC’s allegations “baseless and false.”1

McLeod Russel issued a response in which it stated that 
improving living conditions is an ongoing process best 
achieved in a phased manner. The statement pointed out 
that the company constructs 250 houses per year in Assam 
and is almost completely compliant despite the increasing 
requirements each year as workers’ families get larger.42

Bettys & Taylors of Harrogate, which owns Yorkshire 
Tea, said it was “extremely concerned” by the BBC’s find-
ings and was investigating as a matter of urgency. A spokes-
man said the company is committed to improving the 
working and living standards of the communities it sources 
from, but since tea companies in the United Kingdom buy 
only 1.5% of India’s tea output, influencing positive change 
in India is often difficult.43

Unilever, which owns Lipton and PG Tips, said it takes 
the BBC’s allegations seriously. It said although progress 
has been made, there is still more work to be done to raise 
standards. Fortnum & Mason said the welfare of workers is 
of utmost importance.1

Tetley pointed to its co-founding of the Ethical Tea 
Partnership, of which Twinings and Yorkshire Tea are also 
members, as evidence of its commitment to sustainability 
and the ethical treatment of people across 
its supply chain.1,44

Positive Efforts
Some of these companies are taking 

steps to address some of these issues. 
For example, from 2011 to 2014, Twin-
ings, in collaboration with UNICEF, an 
organization that works in 190 coun-
tries to promote the rights and well-being 
of children, helped reduce anemia levels 
among 7,000 girls living on tea estates 
by 13%.21,45 In addition, the company 
helped reduce the proportion of girls who 
were malnourished by a third.21

Tetley has worked with UNICEF to install water pumps 
and latrines on estates across Assam.44 McLeod Russel 
constructed and maintains 128 hospitals throughout Assam 
and West Bengal.42 

A partnership between UNICEF and the Ethical Tea 
Partnership, with support from Tetley and Yorkshire Tea, 
was announced in 2014. The partnership is committed to 
improving the lives of families in 350 communities across 
100 estates in Assam by improving education, thereby 
decreasing the potential for abuse and exploitation, espe-
cially of girls.45

Rainforest Alliance
All the estates visited by the BBC were Rainforest Alli-

ance certified and had been awarded its frog seal, which can 
be found on the packages of many common tea brands.1 
The seal indicates to consumers that the product they are 
buying has been grown and harvested using environmen-
tally and socially responsible practices.46 

To be awarded the seal, the Rainforest Alliance claims 
businesses must meet rigorous criteria designed to “protect 
workers, their families and local communities.”1 The 
BBC’s exposé understandably alarmed the Alliance and 
the companies that put stock in the Alliance’s certifica-
tions.1,44,47,48 

Immediately following the BBC’s report, the Rainforest 
Alliance investigated the four estates in question and decer-
tified one of them. The Alliance also planned unannounced 
audits for a quarter of all certified estates in Assam, and said 
that estates that did not address housing, water supply, and 
sanitation shortcomings would be decertified. Furthermore, 
the Alliance announced it will increase the standards for its 
certification process in 2016.48 

In 2013, the Alliance said it hoped certified estates would 
be paying a realistic wage within five years.39

The Alliance admitted its process is not infallible. 
“Clearly an auditing process, because it rests on an annual 
inspection, is not going to be perfect,” director Edward 
Millard is quoted as saying in the BBC article. He also said 
housing is a systemic problem in Assam and that a really 
serious upgrade is needed.1

Stephen Ekka, an activist with the non-governmental 
organization PAJHRA who is campaigning to improve 
conditions on the tea estates, is quoted in the BBC article 

Workers spraying pesticides with no protective gear. Photo courtesy of the BBC.
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as saying he believes the Alliance’s frog seal “is more about 
selling tea than about empowering workers.”1

Despite these recent issues, Tetley claims the Rainforest 
Alliance has helped conserve the water, soil, and biodiver-
sity of more than 50 million hectares (more than 193,000 
square miles) of forest and farmland in 70 countries and 
improved the lives of more than 2 million workers and their 
families.44

Large companies like Tata (which owns Tetley), Unile-
ver, Yorkshire Tea, and McLeod Russel value the Alliance’s 
certifications. In Unilever’s 2014 Annual Report, for exam-
ple, which was released before the exposé, it was stated that 
Lipton planned to grow all its tea on Rainforest Alliance 
certified estates by 2015.30 Tetley plans to grow all its tea 
on certified estates by 2016.44 And Yorkshire Tea already 
grows all its tea on certified estates.47 

Yorkshire Tea issued a statement saying that the 
estates implicated in the exposé were success-
fully audited by the Rainforest Alliance in 
March 2015 and that the company had visited 
the estates it buys from on three occasions in 
2015. The statement also claims that Yorkshire 
Tea has never come across an instance of child 
labor on its estates and that this would result in 
decertification.47 

Furthermore, Yorkshire Tea said that being 
certified means suppliers agree to maintain 
the standards that were required to earn the 
certification in the first place. The Rainfor-
est Alliance requires workers to be provided 
with personal protective equipment (PPE) when 
spraying chemicals. Non-compliance would 
result in decertification. Yorkshire Tea’s suppli-
ers have assured the company that PPE is avail-
able to all, but they say workers often go with-
out the gear because of the extreme heat and 
humidity of the region. The company continues 
to work to educate workers about the impor-
tance of using PPE and to look at ways to adapt 
the equipment to be better-suited to the heat 
and humidity.47

The statement acknowledged that in Assam 
there are examples of both good and bad hous-
ing. It also pointed out that houses are often 
handed down through generations and that 

wider family networks sometimes live in houses not main-
tained by the estates.47

Other Issues and Unrest
The state of Assam faces many longstanding and wide-

spread problems. Child trafficking is a major concern 
throughout India, but it is even more prevalent in Assam, 
especially lower Assam.49 Traffickers take advantage of the 
desperation of the tea workers who often cannot afford to 
support their children.39,49 Some workers are more likely to 
give in to traffickers during the off-season when they are not 
working (the first harvest in Assam starts in February, but 
the plucking is usually most productive from July to Octo-
ber, when monsoon season is in full-effect4).39 

Traffickers often pose as businesspeople and promise 
good wages and an exciting new life in the city, but the real-
ity is usually much different.39,49 Interestingly, many of the 
tea workers in Assam today are descended from people who, 
in the 1800s, were drawn from the central part of India to 
Assam by similarly deceptive stories told by the British.50 

Today, most girls lured away from Assam end up in Delhi 
where they are sold to agents for as little as 4,474 rupees 
(about $68) and then sold again to employers for up to 
64,630 rupees (about $978). They are then kept as slaves, 
and many are raped and abused. They are not paid the 
promised wages, and they are not able to contact their fami-
lies. The majority of the girls remain in Delhi, but some are 
thought to have been taken as far away as the UK.39 Some 
boys are trafficked too.49

In Assam, 9,500 children went missing between 2007 
and 2014. Only 3,840 have been recovered so far. Upper 

A teaworker plucking tea leaves in a tea garden of Assam.  
Photo ©2016 Akarsh Simha

Tea plantation in Sonitpur district of Assam, India.  
Photo ©2016 Amlan Basumatari



www.herbalgram.org  •  2016  •  I S S U E  109  •  37

The origins of the tea industry in India can be traced 
back to colonial times, when, in 1823, the Scotsman 
Robert Bruce became aware of tea plants, which had 
been brewed traditionally by members of the Sing-
pho tribe (perhaps dating back to the 12th century), 
growing wild in Assam.57,58 At the time, the British East 
India Company, though not nearly as powerful as it had 
once been, still enjoyed a monopoly on tea imported 
to England from China. The Company was interested in 
keeping tea prices artificially high and, despite Bruce’s 
discovery, saw no reason to spend time and money 
setting up a new industry in India.58,59 In fact, it blocked 
progress in that direction whenever it could.58,60

Later, in 1833, largely because of loud demands for 
the instigation of free trade, demands for tea at reason-
able prices, and concerns over the Company’s power 
to act as both merchant and ruler, Parliament ended 
the Company’s commercial activities (including its 
Chinese monopoly), making it solely an administrative 
body.61 This allowed many British companies to take 
over the trade with China and forced the Company to 
consider growing tea in India.58,62 Even tea production 
not under its strict control was better than no tea at all, 
the Company concluded.58

Bruce’s brother, Charles, an agent of the East India 
Company, was tasked with the cultivation of tea, and his 
work and knowledge of the environment were largely 
responsible for establishing the industry. Not long 
after his tea was met with approval in London in 1838, 
the Assam Company was formed by private growers 

and eventually pushed the East India 
Company out of the picture. Other 
companies followed and, eventu-
ally, many British families and indi-
viduals began opening estates as 
well (though in modern times, most 
estates are owned by Indians).58

Cultivation spread to Darjeeling, 
the Nilgiri hills in the southern part of 
India, and elsewhere. The price of tea 
in Britain had dropped significantly, 
and tea consumption became even 
more widespread. It took longer 
for tea to become popular with the 
Indian population, but, today, more 
than one billion Indians drink tea on 
a regular basis.63,64

India is the second largest 
producer of tea in the world, behind 
China.64 Fifteen states throughout 
the country produce tea (as of 2012), 
though northern India accounts for 
the majority of production.65,66 For 
the 12-month period that ended 
March 31, 2015, India produced 
almost 1.2 billion kilograms (more 
than 2.6 billion pounds) of tea, 
according to the Tea Board of India, 

which is part of the country’s Ministry of Commerce.66

Two of the most common types of tea produced in 
the country are Assam tea (C. sinensis var. assamica) and 
Darjeeling tea (C. sinensis var. sinensis).3,67 Assam tea 
is usually prepared as a sultry, malty-tasting black tea 
and is named after the state where it is produced and 
where it is native.3 Darjeeling tea is named after the 
district in the state of West Bengal (the second largest 
tea-producing state in the country by volume).67,68 It 
has traditionally been prepared as black tea (meaning 
leaves are harvested and withered [excess water is 
removed], then crushed, torn, and curled, and allowed 
to oxidize before being dried).69 However, Darjeel-
ing green teas (leaves are withered and then heated, 
either through steaming or pan-firing, thereby prevent-
ing oxidation) and Darjeeling oolong teas (leaves are 
partially oxidized, producing some of the qualities 
of both black and green teas) are becoming more 
popular.69-72 Darjeeling’s flavor comes from the plant’s 
Chinese genetics combined with the Indian terroir.67 

The time of harvest also affects the taste of tea.4
Since tea is a staple in the diets of more than one 

billion people in India, most of the tea produced within 
the country (more than 80%) is consumed domestically, 
not exported.64 In fact, even though the country is the 
second largest producer in the world, it is currently just 
the fourth largest exporter, according to the India Brand 
Equity Foundation.73 For the 12-month period that 
ended March 31, 2015, Russia, the United Kingdom, and 
Iran, respectively, were India’s top export destinations 
by volume.74 Furthermore, India is the largest producer 
and consumer of black tea in the world.75

The industry depends on physical labor. According 
to 2012 Tea Board data, the industry provides direct 
employment to more than one million workers, most of 
whom are women. In addition, more than two million 
people are supported by ancillary activities associated 
with the industry. 

In 2012, the Tea Board reported 1,686 tea estates 
and 157,504 small holdings across India.65 It defined an 
estate (a big garden) as a tea-growing area larger than 
10.12 hectares (0.04 square miles), and a small holding (a 
small garden) as a tea-growing area smaller than 10.12 
hectares.65 Definitions sometimes vary and the terms 
are not always interchangeable. Some sources use 
the terms “estate,” “garden,” and “plantation” almost 
interchangeably, but, by the Tea Board’s definition, 
a “garden” is not always an “estate.” The Tea Board 
seems to use “plantation” more loosely, using it to 
refer to the sector. The Plantations Labour Act (PLA) 
of 1951, however, defines a “plantation” as any area of 
land intended to be used for growing tea (or coffee, 
or rubber) which measures five hectares (0.02 square 
miles) and employs at least 15 people.10

–Connor Yearsley

The Tea Industry in India
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Assam has been able to take care of the problem to a large 
extent, but lower Assam is still cause for concern.49 A police 
inspector from the district of Lakhimpur is quoted in The 
Guardian as saying traffickers who offer 1,000 rupees 
(about $15) will inevitably lure girls (and sometimes boys) 
away from Assam. He said the trafficking will be defeated 
only through employment, 
development, and poverty 
eradication.39

Although some progress is 
being made, education has 
also historically been an area 
for concern in the state. For 
example, in 2014, in rural 
Assam, 17.1% of children 
between ages 15 and 16 were 
not enrolled in school. This is slightly higher than the 
national figure for this age range.51

Periodic floods also impact the state. In fact, heavier than 
usual monsoon rains in 2015 caused the Brahmaputra and 
other rivers to overflow their banks, causing severe flood-
ing throughout much of Assam, beginning in early June 
2015.52,53 By late September, the state was still experienc-
ing severe flooding, with more than one million people 
affected, more than 60 dead, and more than 1,600 villages 
inundated.54 In addition, it was estimated the season’s tea 
crop would be 25 million kilograms (more than 55 million 
pounds) less than it would have been because of the floods. 
McLeod Russel said its crop losses averaged 6% but were as 
high as 32% on some estates.55 This is the opposite extreme 
of the previous year when a severe drought crippled the 
state.56

Analysis
The BBC’s report is not necessarily a revelation. In Janu-

ary 2014, the Columbia Law School’s Human Rights Insti-
tute published a major study of conditions on tea estates. 
It highlighted abusive practices that it said were endemic 
throughout the sector.1,11 Many of these abuses linger 
from colonial times, and many have actually progressively 
improved. In addition, the region in general is tumultuous, 
and not all problems are unique to the tea estates. But more 
work needs to be done on the estates.

Josef Brinckmann, member of the American Botanical 
Council’s (ABC’s) Advisory Board and vice president of 
sustainability at Traditional Medicinals, the largest medici-
nal tea maker in the United States, said he predicts exploi-
tation will continue until consumers demand that workers 
have basic rights, a fair wage, and a safe workplace. “This 
means consumers being conscious enough to support the 
full costs of ecological, economic, and social sustainability 
in the tea products they purchase,” he wrote (email, Septem-
ber 28, 2015). In other words, consumers would have to be 
willing to pay higher prices for assurances that more rigor-
ous standards are being met. Botanicals, including tea leaf, 
have been historically undervalued in the global market-
place anyway, he said.

“With that said, what the BBC missed were examples 
of tea plantations in India that, to the contrary, are stel-
lar examples of best practices,” Brinckmann wrote. Since 

1998, his company has obtained tea from an estate that 
implemented rigorous sustainability, safety, and quality 
management standards decades ago. “The BBC could visit 
our source of tea leaf and have a completely different and 
very positive story to tell about how it can and should be 
done,” he wrote.

Tom Newmark, member 
of ABC’s Board of Trustees 
and owner of Finca Luna 
Nueva Lodge, a sustainable 
rainforest eco-lodge in Costa 
Rica, also said he expects 
solutions to be consumer-
driven. “Conscious consum-
ers don’t want to wear blood 
diamonds. If they knew, 

would they want to drink a tea suffused with human suffer-
ing?” he wrote (email, September 21, 2015). He also said he 
thinks these problems are the result of the preoccupation 
with cheap goods and externalized social and ecological 
costs.

It is important to note how small the BBC’s sample size 
was. According to Jane Deith, who co-reported with Justin 
Rowlatt, the BBC visited six estates out of more than 800 
in Assam, and ultimately included four in its report.8,48 

“We chose them by a mix of prior intelligence, links to 
well-known British brands of tea, and impulse decisions 
as we drove past some,” Deith wrote (email, December 2, 
2015). It is difficult to determine whether the estates shown 
are some of the worst in Assam (and in India in general) or 
whether they are representative of the whole. “It is possible 
that India may have [both] the best and the worst tea plan-
tations,” Brinckmann wrote.

The estate from which Traditional Medicinals sources 
has implemented multiple sets of standards: the Deme-
ter Biodynamic Farm Standard and international organic 
agriculture standards (for ecological sustainability), the 
Fairtrade Standard for Tea for Hired Labour (for economic 
and social sustainability), and the Hazard Analysis Critical 
Control Point (HACCP) and Safe Quality Foods (SQF) 
Program certifications (food safety and quality manage-
ment standards).

“If the market demanded tea from estates that have 
implemented all of the aforementioned standards, we would 
not see such awful exposés as what the BBC recently uncov-
ered,” Brinckmann wrote.

Even though conscientious consumers have been aware 
of the exploitative conditions in the tea, coffee, and cocoa 
industries for years, Brinckmann said, he hopes the BBC 
article will spark consumers who still prefer the lower prices 
associated with non-organic, non-fair trade teas to increase 
demand for fair trade teas.

Newmark added: “I feel consumers have a moral obliga-
tion to purchase products aligned with their beliefs. Our 
purchasing decisions shape the world, and we have to ask, 
‘What kind of world do we want? Do we want to support 
companies that use slave labor or destroy the environ-
ment?’”   

Exploitation will continue until 
consumers demand that workers 

have basic rights, a fair wage, 
and a safe workplace.
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Description and Distribution
Yaupon (Ilex vomitoria, Aquifoliaceae) is an evergreen holly that is native to the southeastern United States. It 

grows wild in coastal areas from southeastern Maryland and Virginia, south to Florida, and west to the eastern half 
of Texas, spreading north to the Ouachita Mountains of Arkansas, where the species originates (Figure 1).1* Yaupon 
is in the same family and genus as yerba maté (I. paraguariensis), the leaves of which are the source of the popu-
lar national drink of Argentina that is exported at the rate of hundreds of tons each year.2 The genus also includes 
guayusa (I. guayusa), a lesser-known but increasingly popular caffeine-containing South American plant that is 
being introduced as a tea in the United States. 

*A closely related plant — Ilex vomitoria subsp. chiapensis (Sharp) A.E. Murray — occurs in fragmented populations in Veracruz 
and Chiapas, Mexico.1

By Vickie Shufer

A  Nor th  A merica n P l a nt 
S ource of  Ca ffeine

yaupon holly

The habitat for yaupon holly is varied and includes mari-
time forests, dunes, forest edges, pine flatwoods, and wet 
swamps. Yaupon is an understory tree or large shrub that 
forms thickets from horizontal roots that spread out. Leaves 
are simple, alternate, and a glossy green with rounded 

(crenate) teeth. The plants are dioecious, producing small, 
greenish-white, mildly fragrant male and female flowers on 
separate plants in early spring. Only the females produce 
the berries, which are shiny red drupes about a quarter of 
an inch in diameter, that ripen in late fall or early winter.3
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Nomenclature
Common names for I. vomitoria include yaupon, Ameri-

can tea plant, appalachine, cassine, Christmas-berry tree, 
coon berry, emetic holly, South-Sea tea, and variant spell-
ings of some of these words.1

In 1753, Swedish botanist Carl Linnaeus first assigned 
the species the scientific name Ilex cassine var. β. The name 
Ilex vomitoria was given to the plant in 1789 by Scottish 
botanist William Aiton. This name was based on the Native 
American ritual that involved consuming a strong brew 
of yaupon, possibly combined with other herbs, resulting 
in ceremonial vomiting. This was often done after fasting 
for days and then singing and dancing.5 (“Black drink,” as 
this dark yaupon concoction is commonly called, was also 
consumed in other contexts, e.g., prior to battles.)

Because cassine is one of the common names for yaupon, 
there has been confusion among some researchers who 
have attributed I. cassine (common name: dahoon) as the 

source of black drink. However, the methylxanthine alka-
loids (caffeine, theobromine, and theophylline) have been 
shown to be more abundant in I. vomitoria than in I. cassine, 
supporting I. vomitoria as the most likely candidate for the 
source of the drink.6

Although high concentrations of caffeine may cause 
vomiting, research by Fuller et al. reveals no other proper-
ties of yaupon tea that would have an emetic effect.7 The 
confusion about yaupon being an emetic seems to have 
originated when English naturalist Mark Catesby called it 
an “emetick broth” in the 1700s.8 However, in 1564, French 
explorers visiting the east coast of Florida made observa-
tions and illustrations of the Timucua people, who were 
later depicted in a series of engravings, including one show-
ing a group of men drinking from shell cups and vomiting.9 
Maude Grieve, in A Modern Herbal, also writes that yaupon 
has emetic properties,10 although the leaves are not gener-
ally considered to have such activity.**

Traditional Uses
Yaupon was recorded as being used by many tribes of the 

Southeast and trans-Mississippi South in political, religious, 
and social contexts.9 Lack of documentation for many of 
these groups makes it difficult to determine how extensive 
its use was. However, some sources suggest that black drink 
was nearly ubiquitous among people in this region. For 
example, author Robin C. Brown wrote, “A potent beverage 
called cassina or black drink … was quite important to the 
prehistoric people of Florida.”12 The most complete infor-
mation comes from the Creek Confederacy that dominated 
the Southeast. The earliest known reference was from Span-
ish explorer Cabeza de Vaca while traveling along the coast 
of Texas in 1542.9 

Another early account was from John Lawson in his 
book A New Voyage to Carolina, printed in 1709.13 Accord-
ing to Lawson, yaupon was used by the Native Americans 
of the Carolina coast, and they “bore this plant in venera-
tion above all the plants they are acquainted with.” It was 
used for rituals and ceremonies, village councils, and other 
important meetings. It was also used as a social drink and 

Figure 1. Distribution of Ilex vomitoria in the United States4 

** Per discussion in this article, there is no emetic activity associated with yaupon holly itself. Caffeine and other methylxan-
thines can act as emetics in relatively high doses: “The usefulness of xanthine bronchodilators in the treatment of asthma is 
often limited by the side effects of nausea and vomiting.”11

Yaupon Holly. Ilex vomitoria. Photo ©2016 Steven Foster
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to show friendship.9 Cups made of whelk, a sea snail whose 
shells are found along the Atlantic and Gulf coasts, were 
frequently used, and, among some groups, were served to 
the men in descending order of importance.14 Ceremonies 
in which large quantities were consumed were followed 
by vomiting. Throughout the Southeast, it was a symbol 
of purity and used for peaceful purposes; therefore, some 
Native Americans in this region referred to the tea as “white 
drink.”15

In an account by Jonathan Dickinson, who encoun-
tered the St. Lucian people on the east coast of Florida, 
only important men were given the black drink, which was 
strictly forbidden for other men, women, and children.9 It 
seems that most southeastern Native American groups used 
the black drink only for special occasions and not as an 
ordinary tea that could be consumed at any time. For many, 
it was used only for male activities. 

Lawson claims that from the Carolina coast, yaupon was 
sent westward and sold at a “considerable price.”13 It was 
also traded or transplanted in areas of the Southeast where it 
did not grow naturally.9 Trading of yaupon has been traced 
back to more than 500 years ago by a team of archaeologists 
who were excavating in Greater Cahokia, near present-day 
St. Louis, Missouri. A chemical analysis of organic resi-
dues from pottery found at the site revealed “theobromine, 
caffeine, and ursolic acid, biomarkers for species of Ilex.”16 
Cups from marine shells and ceramic effigies of such shells 

at the site indicate early contact with coastal groups from 
where yaupon would have grown.

Preparing the tea, by most accounts, involved boiling the 
parched leaves in water. According to Lawson, the leaves 
were first bruised in a mortar until they became black.13 
They were then placed in an earthen pot over a fire and 
stirred until they were “cur’d.” Others would put the 
bruised leaves in a bowl with live coals, cover the contents 
of the bowl with yaupon leaves, and turn those leaves until 
they finished smoking. The yaupon leaves were then spread 
upon mats to dry in the sun and stored for use.

The encyclopedic Native American Ethnobotany (Timber 
Press, 1998), written by ethnobotanist Dan Moerman, 
PhD, refers to yaupon tea’s use as an emetic among the 
Alabama, Cherokee, Creek, and Natchez.17 The Alabama 
and Creek also used it for purification purposes. 

Use by European Settlers
The Spaniards arrived in St. Augustine, Florida, in 1565 

and soon afterwards adopted the yaupon drink from the 
Timucua tribe. Later, the English colonists learned of its 
use, and by the early 1700s, it was widely used as a breakfast 
drink in coastal North Carolina. It was also used medici-
nally and was recommended by a Carolina physician to a 
friend in London for the treatment of smallpox. Yaupon 
leaves were boiled to help purify drinking water, as well.18

During the Great Depression in the 1930s, and during 

First illustration of a black-drink ceremony of a Florida indigenous group.
Engraving by Theodor de Bry. Plate XXIX in Jacques Le Moyne's Brevis Narratio eorum quae in Florida Americae,  published by Theodor de Bry in Frankfurt in 1591.
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wartime and other periods when tea (Camellia sinensis, 
Theaceae) and/or coffee (Coffea spp., Rubiaceae) were 
unavailable or difficult to obtain on the Outer Banks (a 
chain of long islands off the North Carolina coast), yaupon 
was the main substitute, and, according to some, the only 
available source for caffeine-containing beverages. The 
preparation method was similar to the method used by 
Native Americans, only instead of using an earthen pot, 
they used an iron kettle over a slow fire and then pounded 
the roasted leaves in a mortar and let them dry. The leaves 
were then stored in glass bottles. 

On Knotts Island in North Carolina, near the Virginia 
border, farmers were said to have a patch of yaupon from 
which they would put up a barrel or so every year. Twigs 
were gathered in the spring, chopped up with leaves, and 
dried rapidly with artificial heat until they were scorched.18

Yaupon in the Marketplace
Yaupon had found its way into the American colonial 

marketplace by the 1700s. From Kinnakeet (modern Avon) 
on the Outer Banks, yaupon was exported to northern cities 
and even to some European countries until the mid-1800s. 
It appeared in 18th century markets in Europe, where it was 
called “Carolina” tea and Appalachina in France.19 One of 
the Bankers, as inhabitants of the Outer Banks were called, 
gave an account in the 1890s of gathering yaupon stems and 
leaves, which were cured by drying and parching in pots or 
ovens. Cured yaupon was sold for 50 cents per bushel.20 

Yaupon continued to be used on the Outer Banks until 
the mid-1900s and was popular at Nags Head, North Caro-
lina resorts. By 1973, it was served only at the Pony Island 
Restaurant on Ocracoke Island. With the arrival of regular 
tea and coffee, yaupon became the poor man’s tea and those 
who were seen out gathering it were called “yeopon-eaters” in 
a derogatory way.18

Recently, a blind taste-test study was conducted by Alisha 
Wainwright, an undergraduate student at the University of 
Florida, who found that yaupon’s descriptive scientific name 
may impact how well it is received by consumers. Wainwright 
prepared two separate teas from yaupon and yerba maté, and 
served each to the study’s 75 participants, asking them to 
rate which they preferred. To her surprise, most preferred the 
taste of yaupon. However, after being told its scientific name 
and traditional use among Native Americans, the number of 
tasters who indicated their interest in purchasing yaupon tea 
dropped considerably, from 16% to 7%.21

Even though the popularity of yaupon as a tea declined, it 
became a popular plant in the landscape of the southeastern 
United States, where cultivars are currently marketed. With 
glossy, evergreen leaves and berries that turn a waxy red just 
before the December holiday season, it is a favorite for deco-
rations. The berries are also a source of food for birds that 
overwinter in areas where yaupon grows. Yaupon is therefore 
planted to help establish habitats for wildlife. Even though 
birds eat the berries, according to Schmutz and Hamilton, 
the berries of all hollies are reported to be poisonous to 
humans if eaten in quantity.22 High levels of theobromine in 
the berries may result in nausea, vomiting, and diarrhea.22,23 

Phytochemistry

Researchers at the University of Florida found that dry, 
unprocessed yaupon leaves contain 0.65-0.85% caffeine, 
which is somewhat less than that of coffee beans (1.1%) and 
tea leaves (3.5%). According to Steve Talcott, PhD, a food 
chemistry professor at Texas A&M University, yaupon’s 
caffeine levels vary, but they are comparable to Asian green 
tea and yerba maté. One study found that fertilization with 
nitrogen boosts the caffeine level several-fold in both wild 
and cultivated types of yaupon.2

Studies have also shown that yaupon contains high 
concentrations of antioxidant polyphenols, including chlo-
rogenic acid, coumaric acid, and several flavonoids. Yaupon 
plants grown in full sun had higher concentrations of these 
compounds.2

In addition, yaupon contains nearly the same levels of 
antioxidants as its close relative, yerba maté.24 The plant 
also contains theobromine, a xanthine also found in cacao 
(Theobroma cacao, Malvaceae) and thus chocolate.24

Pharmacology
Theobromine, theophylline, and caffeine are methyl-

ated xanthine alkaloids (methylxanthines) that stimulate 
the central nervous system (CNS), enhancing alertness and 
warding off drowsiness.25,26 

Caffeine modulates the dopamine system, and it is 
thought to exert its stimulating effects by blocking adenos-
ine A2A receptors (i.e., it acts as an adenosine-receptor 

Yaupon Holly. Ilex vomitoria. Photo ©2016 Steven Foster
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antagonist).27 Caffeine’s performance-enhancing effects 
also arise from the intracellular mobilization of calcium and 
the inhibition of phosphodiesterase, which increases cyclic 
adenosine monophosphate (cAMP) in muscle and other 
tissues.28 However, caffeine, in therapeutic or high doses, 
can have adverse effects, including anxiety, nausea, vomit-
ing, diarrhea, hypertension, and insomnia.26 It can increase 
heart rate and, in extreme situations, cause seizures and 
delirium. Over-the-counter and prescription medications 
can also interact with caffeine.29

Theobromine lacks the CNS effects that caffeine has.25 
When theobromine was given to young patients with 
asthma, bronchodilation improved. This effect was strength-
ened when theobromine was combined with caffeine and 
theophylline.30 These chemicals open bronchial passages 
and help stop bronchospasms.31

In vitro studies with human colon cancer cells suggest 
that polyphenolic and flavonol compounds extracted from 
the yaupon leaves may have chemopreventive and anti-
inflammatory activities. Quercetin and kaempferol 3-rutin-
osides were the main flavonol compounds identified in 
the investigation. An increase in activity of antioxidant 
enzymes protected colon cells against reactive oxygen 
species (ROS) in vitro.32

Yaupon berries are considered toxic and are the only part 
of the plant considered poisonous. They reportedly contain 
a compound called illicin,† possibly saponin glycosides, 
and triterpenoids, which can cause nausea, vomiting, and 
diarrhea. However, the berries also taste very bitter, thus 
preventing them from being eaten in large quantities.33 

Future Outlook
Caffeine is one of the world’s most sought-after psycho-

active substances. More than a trillion cups of caffeinated 
beverages, including coffee, tea, and sodas, are estimated 
to be consumed worldwide each year.34 Tea is the second 
most consumed beverage in the world, second only to 
water. In 2014, the US imported 49.7 million pounds of 
green tea and 237.2 million pounds of black tea. Tea sales 
for yerba maté, both loose and in tea bags, were close to $10 
million.35

Yaupon has the potential to become the next popular 
caffeinated beverage, despite its scientific name and its 
historical use as an emetic. The late ethnobotanist Dan 
Austin, PhD, author of Florida Ethnobotany (CRC Press, 
2004), said the taste will be the make-or-break factor.36 
Also, harvest of its leaves is labor-intensive, resulting in 
higher production costs than yerba maté, which is harvested 
in South America where labor costs are much lower. 
However, the agreeable taste and health benefits of yaupon 
may help reverse its undeserved bad reputation. These 
factors may also inspire people in areas where it grows to 
cultivate the plant or harvest it from existing patches.

After a long period of obscurity, yaupon is once again 
starting to make its way back into the marketplace. Growers 
in Texas and Florida are producing yaupon leaves and bever-
ages that are being sold online and in retail stores across the 

Southeast. Asi Yaupon Tea, a company in Georgia, was 
the first company to produce a ready-to-drink yaupon tea, 
flavored with native fruits that include muscadine grapes 
(Vitis rotundifolia, Vitaceae) and aronia berries (Aronia 
melanocarpa, Rosaceae), as well as wild mint (Mentha spp., 
Lamiaceae) and honey.37 A number of other companies 
are now selling yaupon tea online, including Cat Spring 
Yaupon Tea in Cat Spring, Texas. Yaupon has also appeared 
on the menu in several restaurants that focus on locally 
sourced food, including Dai Due and Odd Duck in Austin, 
Texas, and Commune in Virginia Beach, Virginia.38 People 
are becoming curious, especially those who have it growing 
on their property, where it often becomes invasive. With an 
increased interest in buying locally produced foods and teas, 
yaupon may very well become the next popular caffeinated 
beverage on the market. 

Vickie Shufer is a naturalist and herbalist with a master’s 
degree in therapeutic herbalism. She teaches classes on edible 
and medicinal plants, as well as outdoor education programs. 
Shufer is the author of several books, including The Every-
thing Guide to Foraging (Adams Media, 2011), and was the 
editor/publisher of The Wild Foods Forum newsletter from 
1994 to 2014.
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Introduction
The term iboga (sometimes spelled eboga or eboka) 

refers to a small variety of African plant species in the 
Apocynaceae family, principally Tabernanthe iboga 
and T. manii.1 There are at least seven identified 
species in Gabon alone, although variations are not 
always botanically distinguished.2,3 These unassum-
ing perennial shrubs are endemic to equatorial West 
Africa, where they grow in the jungle understory in a 
region encompassing the borders of Gabon, Camer-
oon, Angola, and the Republic of the Congo (Congo-
Brazzaville).1 Mature plants are typically one to two 
meters (3.3 to 6.6 feet) in height but can grow up to 
ten meters (32.8 feet) under certain circumstances, 
and they produce inedible, oblong orange fruits after 
their first year.

Iboga has been translated as “to care for” or “to 
heal” in various tribal dialects* of the Congo Basin 
where it plays an important cultural role, especially 
in Gabon. There, it has been used for centuries as a 
medicine and sacrament, particularly in the tradi-
tional spiritual discipline of Bwiti.4 The plant’s 
medicinal alkaloids are concentrated in the inner 
layer of its extremely bitter bark, which is peeled 
from the roots of mature plants — at least three to 
five years of age, although older plants are preferred 
when available. The harvesting process often involves 
uprooting the entire shrub, but there are more time-
consuming methods of harvesting root bark from 
living plants that allow the plant to regenerate but 
stunt further growth.

Ibogaine (12-methoxyibogamine), the primary 
active alkaloid produced by iboga, has shown 
promise in the treatment of certain substance 

By Jonathan Dickinson

Iboga Root
Dynamics of Iboga’s 
African Origins and 
Modern Medical Use

Iboga. Tabernanthe iboga. Photo ©2016 Myrrha Jamil.

* Fernandez3 says that eboga and eboka are Fang deriva-
tives of the term iboga, which has roots in several other tribal 
dialects, such as Galwa-Mpongwe and Miene. Other names 
have been recorded, such as dibuyi among the Yipunu of 
Gabon, liboka among the Vili of the Democratic Republic of 
the Congo, and others.1 However, “iboga” has taken preva-
lence in almost all of the Occidental discourse, and is the term 
used commonly among the Dissoumba, Pygmy, and Fang 
communities known to the author.



use disorders. Notably, the 
compound has been found to 
reduce the symptoms associ-
ated with opioid withdrawal 
syndrome, post-acute with-
drawal syndrome (PAWS),5,6 
and cravings for opioids, alco-
hol, cocaine, and other stimu-
lants.7 Existing pharmacologi-
cal models of addiction do not 
comprehensively explain these 
effects. Ibogaine interacts with 
multiple neurotransmitter sites 
throughout the central nervous 
system8 and has neuroprotec-
tive effects on dopamine and 
motor neurons. It also leads 
to increased levels of glial cell 
line-derived neurotrophic factor 
(GDNF), a hormone that stim-
ulates the growth of new dopaminergic neurons.9 Ibogaine’s 
primary metabolite, noribogaine (12-hydroxyibogamine), 
has a similar pharmacological profile and is thought to 
support the long-term mitigation of cravings for various 
substances.

The clinical use of ibogaine for drug detoxification 
has not yet been accepted by mainstream medical prac-
tice. This development has been complicated in large 
part by ibogaine’s powerful psychoactive effects, which 
have resulted in its Schedule I status in the United States, 
as defined by the US Drug Enforcement Administra-
tion (i.e., drugs with no currently accepted medical use 
and a high potential for abuse). In lower doses, ibogaine 
acts as a stimulant, but in higher doses it is characterized 
as an oneirogen — a substance that promotes “waking 
dream” states, primarily through closed-eye visualizations, 

the retrieval of repressed memo-
ries, and profound self-reflec-
tion.10 Although the effects of 
ibogaine differ from those of 
“classical” hallucinogens such 
as DMT (dimethyltryptamine), 
mescaline, psilocybin, and 
LSD (lysergic acid diethylam-
ide), these compounds are also 
commonly classified as psyche-
delics. Amid a recent resurgence 
of research into the therapeu-
tic value of psychedelic drugs, 
there is increasing medical and 
academic interest in ibogaine-
assisted detoxification.9

Between 2001 and 2006, 
there was a reported four-fold 
increase in the worldwide use 
of ibogaine for the treatment of 

substance use disorders.11 The subsequent proliferation of 
therapy providers in countries like Mexico, Costa Rica, and 
Brazil is a sign that this growth has continued. Some cite 
this increase in use, and the fact that it takes place within 
a therapeutic context with no reported recreational use or 
addictive potential,12 as evidence for the treatment’s safety 
and potential efficacy. However, this development has also 
placed significant pressures on wild populations of iboga. 
Iboga therapy advocates in Gabon have reported that iboga 
may be threatened in its natural habitat and could disappear 
from the Gabonese market as early as 2016.2 This review 
will examine the ethnographic context of iboga’s traditional 
and modern uses, as well as the sociological dynamics and 
international laws that impact its cultivation and trade, and 
the manufacture of ibogaine for clinical use.
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Traditional Origins and Ethnobotany
The traditional use of iboga is principally concentrated 

in Gabon, a small country with a population of approxi-
mately 1.7 million people, about 20% of which inhabit the 
capital city of Libreville. Today, by some estimates, there 
are more than 100 mostly rural communities through-
out Gabon that continue to practice Bwiti in its various 
forms.2 Bwiti is an animist ritual culture that incorporates 
iboga into healing and ritual practices, such as the passage 
from youth to adulthood and other important life transi-
tions (e.g., assuming a leadership role or recovering from 
extreme grief). This spiritual discipline involves, among 
other elements: (1) complex oral traditions and cosmolo-
gies that vary among practitioners; (2) a large pharmaco-
peia of plants that are used for their medicinal, aromatic, 
or metaphysical properties; (3) a wide variety of cleansing 
and healing practices3; and (4) several unique instruments 
and distinct forms of music known for their complex over-
tones and polyrhythms.13 Although Bwiti is recognized as 
one of Gabon’s official religions, its traditional practitioners 
have experienced political marginalization largely due to the 
perception of Bwiti as primitive, or as a form of witchcraft.2

The emergence of Bwiti, at least among the Fang people 
of West Africa, occurred around the turn of the 20th 
century, at the height of early French colonization. The 
French occupation of the region was largely fueled by rival-
ries with the British and an attempt to suppress the slav-
ery that was widely practiced by other colonial powers in 
Africa. French colonizers hoped that the Gabonese, espe-
cially those that lived near the inland trade routes, would 
develop a thriving economy under their protection, one 
built on coastal crops and increased trade in ivory, rubber, 
and other goods.3

Unfortunately, these hopes were not realized. Colonizers 
sought to pacify the native population, but they ultimately 
destroyed villages and displaced their inhabitants. This put 
the Bantu population, historically a coastal-dwelling tribe, 
in contact with the inland Pygmy people. Based on oral 
testimonies, the Pygmies, who have a much longer history 
of using iboga, shared their practices with the Bantus, who 
repeatedly attacked them and forced them further inland.3 
The Pygmies believed that by sharing the practice of Bwiti 
with the Bantus they would lose interest in continued 
violence.4

The initiatory (ritualistic) practice of Bwiti sprang from 
this exchange of knowledge. In its practice, many Gabo-

nese people found a fertile form of spiritual expression and 
empowerment, as well as a non-violent form of colonial 
resistance. Although not the case in many communities, 
among the Fang, Bwiti eventually became syncretized with 
Christian imagery and beliefs.

Bwiti is sometimes translated as “dead” or “ancestor,” but 
its etymology may be rooted in the term Mbouiti, which is 
the more accurate name for the Pygmy people that inhabit 
the region between Gabon and the Democratic Republic 
of the Congo (DR Congo).14 While the practice remains 
central to Gabonese culture, minor Bwiti temples have been 
established in the surrounding regions, including Equato-
rial Guinea, Cameroon, DR Congo, and South Africa.15

There are many branches and schools of Bwiti, as well 
as sister traditions such as Mbiri, which focuses more on 
healing than initiation rituals.3 Early Pygmy practitioners 
of Bwiti used iboga to help community members overcome 
compulsive behaviors, including those related to the use of 
substances, such as traditionally prepared palm (Elaeis spp., 
Arecaceae) wine.2 These treatments were aimed at better 
integrating an individual into the community. Unlike other 
medicinal plant-based traditions in which ceremonies are 
conducted by one or several experienced practitioners, tradi-
tional iboga initiations involve the entire community. The 
process centers around one or several of the community 
members and involves elaborate rituals, music, and dances 
that last for days.

Many Bwiti practitioners consider iboga to be the bibli-
cal tree of the knowledge of good and evil.15 It is said that it 
brings those who consume it into contact with their ances-
tors and teaches them about the nature of life and death. 
More than simply a medicinal plant, iboga is said to act as 
a kind of “truth serum.” The transformations that result in 
an individual’s personality and physical body are seen as the 
result of being brought into contact with universal truths. For 
this reason, it is commonly believed that the uninitiated are 
unable to fully understand the plant’s potential.1

Scientific Research
The first Occidental sample of T. iboga was brought to 

Paris by Griffon du Bellay in 1864 and classified by Henri 
Baillon in 1889.16 Ibogaine was first isolated in its crystalized 
salt form in 1901, around the same time that Fang Bwiti is 
said to have emerged in Gabon. The first studies that exam-
ined ibogaine’s pharmacodynamics were conducted in the 
years that followed. 

In 1939, ibogaine found its first medical application as a 
neuromuscular stimulant. Sold in France under the trade 
name Lambarène, these 8-mg ibogaine tablets were recom-
mended for “fatigue, depression, and recovery from infec-
tious disease.”8 Almost 30 years later, in 1966, the product 
was removed from the market after the World Health Assem-
bly (WHA) classified ibogaine as a “substance likely to cause 
dependency or endanger human health.”17 Before the WHA’s 
ruling, the US government had funded research in the 1950s, 
which found that ibogaine potentiated the pain-relieving 
effects of morphine. It is unclear whether any evidence was 
found supporting ibogaine’s detoxifying effects.11,18 

The discovery of ibogaine’s potential for reducing 
symptoms of opioid withdrawal syndrome is attributed 

Many Bwiti practitioners 
consider iboga to be the biblical 
tree of the knowledge of good 
and evil. It is said that it brings 
those who consume it into 
contact with their ancestors and 
teaches them about the nature of 
life and death. 



to Howard Lotsof, whose 
first exposure to ibogaine 
was in 1962 as a 19-year-old 
heroin user living in Staten 
Island, New York. Despite 
the intense discomfort of his 
experience, he later claimed 
to have been freed from his 
chemical dependency with 
no residual desire to use 
heroin. Transformed by his 
experience, Lotsof conducted 
an informal experiment 
with 19 individuals, seven 
of whom were opiate-depen-
dent.19 Ibogaine had a simi-
lar effect for all of them, at 
least insofar as its detoxify-
ing effects were concerned. 
Five of his seven heroin-
dependent friends remained 
abstinent for periods ranging 
from six to 18 months. The 
others, while they were no 
longer physically dependent, 
simply reported that they did 
not have a desire to stop 
using opioids permanently.18

In the late 1980s and early 1990s, treatments were made 
available through a collaboration among the International 
Coalition of Addict Self-Help, Dutch Addict Self-Help, and 
NDA International, a company founded by Lotsof. Simul-
taneously, studies were initiated in the US and the Neth-
erlands that supported the anecdotal evidence from these 
treatments. In the early 1990s, the US National Institute on 
Drug Abuse (NIDA) approved funding for pre-clinical and 
early Phase I/II human clinical trials on ibogaine. Despite 
promising early results,6 the trials were complicated by 
litigation20 and finally lost support, in part due to critical 
opinions expressed by representatives of the pharmaceuti-
cal industry.8

Since the mid-1990s, the use of ibogaine has spread 
rapidly in a variety of settings. In some cases, use has 
occurred in medical settings under the guise of compassion-
ate access and even some experimental legal frameworks. 
There has been some effort to monitor the outcomes of this 
experimental use. One study in Brazil demonstrated that 
61% of patients who were treated with ibogaine for cocaine 
dependency during a 30-day program remained abstinent 
for at least one year,21 a significant finding in the absence 
of effective conventional treatments for cocaine use disor-
der. Data collected by the Multidisciplinary Association for 
Psychedelic Studies (MAPS) shows that 19-50% of partici-
pants in short-term detoxification programs for opioid 
use disorder remain abstinent for at least one year.22,23 
However, abstinence is not necessarily the most revealing 
measurement. In all cases documented by these studies, 
clear improvements in the symptoms of substance use disor-
der and quality of life were demonstrated.

Profile of the Ibogaine 
Medical Subculture 

The term “medical subcul-
ture” has been used to describe 
the diverse, global community 
of people who began provid-
ing ibogaine therapy after the 
termination of the NIDA’s clin-
ical trials. Alper et al. outlined 
four primary categories of ther-
apy providers: the “medical 
model,” “lay provider/guide,” 
“activist/self-help,” and “reli-
gious/ceremonial.”11

Medical Model
There is a long history of 

medical use of ibogaine outside 
the US, and today it is used by 
some conventional and integra-
tive physicians in private prac-
tices, in some licensed medi-
cal centers, and occasionally 
in hospital settings in various 
countries like Mexico, Brazil, 
and Argentina. Medical screen-
ing and monitoring during 

treatment can dramatically reduce the risks of ibogaine 
therapy, as discussed later.24  Therapy providers from other 
backgrounds increasingly incorporate medical support as 
well.

Lay Provider/Guide
Lay practitioners who offer detoxification services out of 

private homes, spas, retreats, and clinical spaces perhaps 
make up the largest group of therapy providers. Although 
they do not have formal medical training, many of these 
therapy providers have had personal experiences with addic-
tion, and often have had personally transformative expe-
riences with ibogaine. Knowledge of proper clinical use 
among this community has developed, and at least some 
level of medical support is increasingly integrated by these 
practitioners.

Activist/Self-Help
A subset of the lay provider category, activist providers 

pursue the legalization and/or regulation of ibogaine ther-
apy and may provide treatments as a form of civil disobedi-
ence. This group includes, among others, lay providers who 
offer underground services in the US and other countries 
where ibogaine is listed as a controlled narcotic.

Underground practices are not as common as they once 
were, in part, because of the proliferation of more estab-
lished practices outside the US that are available to inter-
ested patients. (For example, in 2007, there were a total 
of two ibogaine centers in Mexico providing detoxifica-
tion services for medical tourists. Today, there are closer 
to 20 clinics that offer ibogaine treatments in a range of 
settings and prices.) Another reason underground practices 

Iboga. Tabernanthe iboga. Photo ©2016 Myrrha Jamil
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are not as common is the increased availability of ibogaine 
marketed as a “self-treatment” option by online vendors that 
frequently provide minimal instruction about proper prepa-
ration methods and dosage for detoxification purposes. For 
those individuals who decide not to seek clinical supervi-
sion, obtaining medicine online offers a much riskier but 
more affordable option.

Religious/Ceremonial
Outside of the substantial community of Bwiti practitio-

ners in Gabon, there are other individuals who use ibogaine 
for ceremonial reasons. These include those who have been 
inspired by the traditional practice of Bwiti but overlap 
with one of the other categories, and those who provide 
ibogaine in some other eclectic spiritual setting. Some of 
these providers may also incorporate the medical model into 
the ceremonial context.

Preparations of Iboga and Ibogaine
The general classifications of the medical subculture 

are helpful to understand the spectrum of worldviews 
and approaches among therapy providers. These vari-
ous perspectives affect not only how iboga and ibogaine 
are administered, but also the dynamics of how they are 
produced and distributed.

There are three important preparations of ibogaine: puri-
fied ibogaine hydrochloride, total alkaloid (or full-spec-
trum) extracts that include each of iboga’s 13 alkaloids, 
and raw iboga root bark. These preparations have different 
physiological and psychological effects depending on which 
alkaloids are present.

Ibogaine Hydrochloride
Purified preparations of ibogaine hydrochloride are the 

most easily standardized, and their effects have been stud-
ied extensively. Historically, these have been prepared by 
extracting the compound from iboga root bark, but, since 
2010, ibogaine hydrochloride increasingly has been semi-
synthetically produced from voacangine, an alkaloid readily 
available from the bark of the voacanga tree (Voacanga afri-
cana, Apocynaceae). Voacanga-sourced ibogaine is consid-
ered sustainable due to the tree’s cultivation in other parts 
of West Africa. Also, due to the laboratory processes used 

for its extraction and semi-synthesis, it is often available in 
a form more purified than iboga-sourced ibogaine hydro-
chloride.

Ibogaine hydrochloride is generally metabolized more 
quickly than other forms, and thus has a noticeably rapid 
effect. For ease of use, standardization, and sustainability, 
many therapy providers exclusively use ibogaine hydrochlo-
ride, particularly those practicing the medical model.

Total Alkaloid (Full-Spectrum) Extracts
Anecdotal reports suggest that total alkaloid (TA) extracts 

are somewhat gentler and have a slower onset than ibogaine 
hydrochloride, which can make physical and psychologi-
cal experiences easier to handle. TA preparations are some-
times used simultaneously with ibogaine hydrochloride, as 
supplemental (or “booster”) doses after the acute detoxifica-
tion period, and, rarely, as a completely independent treat-
ment in large doses. 

Purified TA extracts have higher-than-normal 
concentrations of ibogaine and retain the other 
alkaloids as well. These purified preparations 
have been reported to have a stronger effect than 
ibogaine hydrochloride, presumably due to the 
other alkaloids that potentiate ibogaine’s effects. 
While some iboga alkaloids have been shown to 
impact the  self-administration of cocaine and 
morphine in rats, some also produce tremor-
genic (tremor-inducing) effects similar to those 
of cocaine and morphine. Iboga alkaloids act on 
a number of the same neurotransmitter systems 
as ibogaine,25 although the extent of these inter-
actions is not clear. 

In general, TA extracts that reflect the root 
bark’s natural balance are preferred. There 

continues to be a significant demand for these preparations 
for their reported therapeutic benefits despite the current 
lack of sustainable sources.

Iboga Root Bark
In the ibogaine medical subculture, raw iboga root bark 

is used as an adjunct treatment, as an introduction to the 
plant, or as a booster dose after the acute treatment episode. 
Root bark is digested and metabolized more slowly than 
extracts, and, as a result, the therapeutic experience has a 
more gradual onset and longer duration. There remains a 
high demand for raw iboga root bark, although sustainable 
sources are lacking.

Despite iboga root bark’s extremely bitter taste, some 
practitioners administer large doses of it independent from 
the use of extracts. This is widely considered to be impracti-
cal for substance detoxification purposes due to the discom-
fort of ingesting such quantities. The practice is more 
common among the religious/ceremonial set (e.g., Bwiti) 
and is used almost exclusively for non-medical “psychospiri-
tual” treatments.

Clinical Risk Management
The lack of regulation of ibogaine’s clinical use where it 

is permitted, and lack of standardization for extracts, have 
been cited as sources of increased risk for patients.11,20 A 

The lack of regulation of 
ibogaine’s clinical use where 
it is permitted, and lack of 
standardization for extracts, 
have been cited as sources of 
increased risk for patients.



number of ibogaine-related fatalities have been reported, 
and other adverse event reports have been published 
by emergency room physicians, who described arrhyth-
mias, seizures, and psychological distress after administra-
tion.26-28 However, the cases that have been fully assessed 
have been attributed to factors such as pre-existing heart 
conditions, complications from the withdrawal or admin-
istration of other medications, or use of illicit substances,20 
suggesting that risk factors are identifiable and manageable.

Ibogaine has been shown to block hERG (human ether-
à-go-go-related gene), which codes for a protein involved in 
regulating the flow of potassium ions in heart cells. Potas-
sium is an electrolyte required for cardiac repolarization, 
which is measured by the QT interval (the time between 
the start of the Q wave and the end of the T wave in the 
heart’s electrical cycle) in electrocardiography. QT interval 
prolongation can lead to various arrhythmias, a concern 
for patients who have low electrolyte levels, abnormal QT 
intervals, or who are taking other QT-prolonging medica-
tions.

Although reported fatality rates for ibogaine therapy are 
comparable to those for other forms of addiction treat-
ment, such as methadone maintenance,29,30 clinicians and 
researchers have emphasized the need for standardized 

risk management through screening and medical monitor-
ing during ibogaine administration. The Global Ibogaine 
Therapy Alliance (GITA),** a not-for-profit organization 
dedicated to supporting the responsible therapeutic use of 
iboga and its alkaloids, has published Clinical Guidelines 
for Ibogaine-Assisted Detoxification. The document describes 
an in-depth risk management strategy that includes initial 
screenings (e.g., electrocardiograms, liver panels, electro-
lyte tests, and thyroid tests) to check for certain pre-exist-
ing conditions, as well as protocols for cardiac monitoring 
during treatment and emergency response readiness.24 In 
addition to these guidelines, GITA offers an Advanced 
Cardiac Life Support (ACLS) certification course, which 
covers the screening and monitoring of potential cardiac 
issues during the therapeutic administration of ibogaine. 
These resources may be helpful for medically equipped 
therapy providers, clinical research, and policy develop-
ment, but they are inadequate to prevent adverse events in 
the absence of regulatory support.

Legal Status and Trade Regulation
Unlike other traditional plant medicines, such as 

ayahuasca† (Banisteriopsis caapi, Malpighiaceae) and peyote 
(Lophophora williamsii, Cactaceae), which hold similar 
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** The author is the executive director of GITA.

† Ayahuasca is a ritual beverage used in various forms of traditional Amazonian shamanism. The mixture is primarily composed of the ayahuasca 
vine and the leaves of the chacruna (Psychotria viridis, Rubiaceae) shrub, which are not independently psychoactive. It frequently contains 
admixtures from a multitude of other medicinal and psychoactive plants.



cultural relevance for native peoples in South America and 
the region from Central Mexico to South Texas, respectively, 
iboga and ibogaine are not on the United Nations’ (UN’s) 
International Narcotics Control Board’s (INCB’s) “List of 
Psychotropic Substances under International Control.”31 
However, the INCB’s 2010 Annual Report reviewed several 
plant materials known to contain psychoactive substances, 
including iboga. The report states that psychoactive plants 
“are often used outside of their original socio-economic 
context to exploit substance abusers” and suggests that, in 
the case of problematic use, “Governments should consider 
controlling such plant material.”32 

Ten countries have enacted policies restricting ibogaine 
use: the US, Ireland, Belgium, Denmark, Sweden, Switzer-
land, France, Hungary, Israel, and Australia.33 Elsewhere, 
in the absence of regulation, ibogaine exists in a legal gray 
area. However, in 2009, the New Zealand Medicines and 
Medical Devices Safety Authority listed ibogaine as a “non-
approved prescription medicine,” which has allowed it to be 
administered with a physician’s order, at least on an experi-
mental basis.34

In the majority of places 
where ibogaine is used, its 
importation and therapeutic 
administration are unregu-
lated. Increased demand 
for iboga and ibogaine has 
greatly increased pressure 
on the biodiversity and wild 
populations of iboga species 
in Gabon. As a result, the 
country has made an effort to 
place iboga under the juris-
diction of the UN’s 1992 
Convention on Biological 
Diversity (CBD)35 and, by 
extension, the Nagoya Proto-
col on Access to Genetic 
Resources and the Fair and 
Equitable Sharing of Benefits 
Arising from their Utiliza-
tion to the Convention on 
Biological Diversity, which came into effect more recently, 
in October 2014.36

In 2000, Omar Bongo, then the president of Gabon, 
declared iboga to be a “cultural heritage strategic reserve,” 
ordering his administration to “take all necessary steps to 
protect this product on an international level and to eradi-
cate its illegal exportation.”37 This effectively placed iboga 
under the control of Gabonese Law No. 2/94 for the Protec-
tion of Cultural Goods, which makes it illegal to export the 
plant without a license issued by the Ministry of Culture.38 
This law may be supported by the CBD’s stipulation that 
access to genetic resources is dependent on the “free, prior 
and informed consent” of the country of origin. Because 
of the reported threat to iboga’s sustainability, all nations 
that are party to the CBD (196 total)39 are required under 
Article 3 “to ensure that activities within their jurisdiction 
or control do not cause damage to the environment of other 
States or of areas beyond the limits of national jurisdiction.” 

Although further research of environmental impacts would 
be beneficial, the CBD clearly states that where there is a 
threat to the environment, “lack of full scientific certainty 
should not be used as a reason for postponing measures to 
avoid or minimize such a threat” — a provision known as 
the precautionary principle.

In addition, Article 24 in the 2007 UN Declaration 
on the Rights of Indigenous Peoples states, “Indigenous 
peoples have the right to their traditional medicines and to 
maintain their health practices, including the conservation 
of their vital medicinal plants, animals and minerals.”40 
Because of iboga’s status as an important cultural resource 
and its well-documented traditional uses, the plant may also 
fall under the requirements of the CBD to ensure the “fair 
and equitable sharing of the benefits arising” from its use, 
although it is questionable to what extent Occidental use 
draws from this traditional knowledge. These requirements 
are expanded in the Nagoya Protocol, which does not have 
the same international support (there are 68 party countries, 
including several where ibogaine is commonly used).41

Sustainability Challenges
Yann Guignon, a French 

ecological consultant and 
author of a 2012 report 
commissioned by the Gabo-
nese government, has 
predicted that iboga may 
disappear from the Gabonese 
public domain as early as the 
end of 2016.2 In the report, 
Guignon outlines several 
factors contributing to the 
sustainability issue, includ-
ing increased international 
demand, political marginal-
ization of “traditional knowl-
edge holders,” urbanization, 
climate change, deforestation/
habitat destruction, poaching 
of animals that spread iboga 
seeds, and lack of traditional 

agriculture, among others.
The sharp increase in the global consumption of iboga 

and iboga-derived products has caused the price of raw 
plant material to rise to almost 10 times what it was less 
than a decade ago, incentivizing poaching in the absence of 
adequate agricultural production. Decreasing availability in 
Gabon has led to the gradual emergence of alcoholic spirits 
being incorporated into iboga initiation ceremonies, or, in 
some cases, completely replacing iboga as a sacrament. 

A side effect of iboga’s value in an unregulated market-
place is the problem of economically motivated adulteration 
of iboga’s second (inner) layer bark material. The ibogaine-
concentrated second layer of root bark is sometimes supple-
mented with the non-ibogaine-containing first (outer) layer 
of bark, or shavings of the inner rootstock, which increases 
the product’s weight but dilutes its medicinal value. Even 
more concerning, unknown plant materials have been 
added to iboga preparations, or replaced it completely. This 
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intentional adulteration has reportedly led to adverse reac-
tions, such as nausea, headaches, palpitations, and fever, 
among others. Consumers who purchase iboga products 
online have few means to ensure the purity of the root bark 
or extracts they are purchasing.

The report also includes oral accounts from members 
of communities throughout Gabon who have had diffi-
culty in finding iboga for their own uses. One particularly 
dramatic case came from Mayumba National Park on the 
far southern coast of Gabon, which was once famous for the 
abundant population of iboga that covered the forest under-
story. Today, the park reportedly has only several hundred 
plants. Climate change may be a factor in this decline. 
Rainy seasons in Gabon have become shorter and tempera-
tures have increased, imposing stress on the entire rainfor-
est ecosystem, which is the natural habitat of iboga and the 
symbiotic animal and plant life. 

During his presidency, Bongo reserved 17% of the coun-
try’s landmass as an extensive network of national parks, 
which are part of the world’s second largest rainforest. 
However, outside of this protected area, the lumber trade 
has caused deforestation of iboga’s natural habitat and has 
deeply affected traditional villages. Despite the controls 
established by the national park system, illegal poaching of 
elephants and other animals remains a significant problem 
in Gabon and other parts of Africa. Forest-dwelling tribes 
often tolerate poaching because elephants can be destruc-
tive to villages and crops. However, because elephants 
consume iboga fruits, resulting in the spread of the plant 
near elephant trails, iboga has become a secondary target 
for some involved in the poaching and smuggling of ivory. 
Gabonese authorities have made a number of arrests in 
connection with the smuggling of iboga from Gabon into 
Cameroon, which is where the majority of iboga on the 
market is thought to originate, drawing into question mate-
rial of Cameroonian origin. 

Gabon is a country with relatively little agriculture. 
Traditional communities are accustomed to hunter-gath-
erer subsistence, and agriculture is limited mostly to 
the cultivation of cassava, or manioc (Manihot esculenta, 
Euphorbiaceae), grown for its edible leaves and roots. The 
vast majority of the country’s produce is imported from 
neighboring countries. In rural villages where Bwiti is prac-

ticed, iboga is commonly planted around temples, usually 
to supplement local use. In one Mitsogo village, an elder 
nganga (Bwiti practitioner) noted that they do not use the 
iboga that comes from deep in the jungle (C. Laurance 
personal communication, September 10, 2015). Those 
plants, he explained, are for use by the spirits. Instead, 
villagers collect their seed-containing fruits and plant them 
closer to the village to be used in rituals. In that particular 
Mitsogo village, those iboga plants are the only ones used 
during ceremonies. Outside of this limited mode of cultiva-
tion, there are few attempts to produce quantities that can 
meet the demand of urban Bwiti practitioners, let alone the 
international community. Notably, the urbanization and 
modernization of Gabon also has contributed to the erosion 
of these traditional lifestyles and the self-sufficient commu-
nities that contained them.

While there are those in Gabon who have seen the 
increase in iboga demand as a financial opportunity for the 
country, their hopes have gone unrealized due to the politi-
cal influence of various evangelical religious groups. The 
resulting marginalization of the Bwiti has worked against 
not only commercial iboga efforts, but also those intended 
to protect wild populations or cultivation by traditional 
practitioners. Certain projects that aim to provide iboga 
for export have also met resistance from more conservative 
practitioners of traditional medicine who believe that iboga 
should not be sold.

Iboga cultivation also occurs in areas surrounding Gabon, 
where traditional practice is less prevalent and less rooted in 
conservative values. Recent reports from Cameroon suggest 
that after a temporary global shortage of iboga in 2009, 
many villages and small landowners planted small crops of 
iboga. Although its scale is unconfirmed, this limited culti-
vation has apparently resulted in a network of small-scale 
farms consolidated by traders, whose products are shipped 
overseas. With no reliable documentation or way to verify 
the origin of iboga plant material, the extent to which 
smuggled iboga contributes to this international trade is 
unknown. 

Sustainable Alternatives
With these sustainability challenges in mind, clinical 

practitioners are increasingly embracing the semi-synthetic 
production of ibogaine hydrochloride from V. africana. 
This semi-synthesized compound provides an important 

In one Mitsogo village, 
an elder nganga (Bwiti 
practitioner) noted that they do 
not use the iboga that comes 
from deep in the jungle.… 
Those plants, he explained, are 
for use by the spirits.
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ecologically and economically viable alternative to ibogaine 
sourced entirely from plants.

Although not studied in humans, the synthetic ibogaine 
derivative 18-methoxycoronaridine (18-MC) has shown 
promise in animal models of addiction, and further research 
may validate its use as a sustainable ibogaine substitute. 
18-MC was developed in 1996 in an attempt to avoid 
certain undesirable effects of ibogaine (e.g., those related to 
the cardiovascular system).42,43 18-MC reportedly does not 
possess the psychoactive effects44 or the same neuroprotec-
tive effects of ibogaine45 that are believed to contribute to 
its therapeutic benefits. However, in experimental models 
with rats, 18-MC has shown long-lasting reductions in the 
self-administration of ethanol, nicotine, morphine, cocaine, 
and methamphetamine, as well as the attenuation of symp-
toms of opioid withdrawal syndrome.46 

Even if these alternatives show comparable success in 
the treatment of substance use disorders, neither 18-MC 
nor voacanga-sourced ibogaine can produce TA extracts or 
iboga root bark material, which remain in demand for their 
therapeutic potential. It is not likely that either of these 
options is capable of fully addressing the existing impacts 
of iboga demand on traditional communities. The most 
obvious solution to these problems is to promote sustainable 
alternatives and advance cultivation efforts. However, iboga 
cultivation is limited by the amount of time it takes for a 
plant to mature — at least five to six years, according to the 
Plant Resources of Tropical Africa Foundation.47

Discussion
Iboga and ibogaine show promise as medicines; however, 

a lack of resources, regulation, and coordination among 
treatment providers has led to challenges in clinical risk 
management, as well as significant ecological and social 
pressures. Iboga is a keystone in the relationship between 
traditional communities and the forests of the Congo Basin. 
This is especially important to consider in light of the fact 
that social dislocation from traditional values and contexts, 
driven in part by globalization and deregulated capitalism 
in the modern world,48,49 has historically been followed 
by increases in addiction, a fact well-documented among 
indigenous populations.

The global therapeutic community has benefited from 
knowledge derived from traditional sources and benefit-
sharing efforts with traditional practitioners, particularly 
those from Pygmy communities that exclusively hold claim 

to pre-colonial practices. Practitioners also 
have benefited from partnerships in botani-
cal research, ecological protection efforts, and 
wild repopulation efforts, as recommended by 
various international treaties.

It may be necessary for iboga therapy provid-
ers who are dedicated to continuing clini-
cal work with raw plant material and whole 
plant extracts to build deeper relationships 
with traditional practitioners, and to engage 
in small-scale cultivation efforts, which can 
easily be integrated into a holistic framework 
of permaculture and ecopsychology.

The UN Office on Drugs and Crime has 
noted certain “unintended consequences” of international 
drug prohibition, including negative health and social 
impacts on drug users, significant environmental damage, 
and a criminal black market.50-52 There are significant 
economic and political barriers to the approval of prescrip-
tion medicines, including those derived from plants, but as 
iboga’s medicinal potential continues to drive demand, the 
continued prohibition and failure to effectively coordinate 
ibogaine’s production and use may lead to some of the same 
negative consequences. 

Jonathan Dickinson is the executive director of the Global 
Ibogaine Therapy Alliance (GITA). Since 2009, he has worked 
with ibogaine in therapeutic and sacramental contexts in 
Canada, Mexico, Costa Rica, and Panama, and has published 
and presented on his work globally. He acts as a liaison among 
academics, government officials, researchers, not-for-profits, 
and care providers in regard to ibogaine research and practice. 
He has organized two international conferences on ibogaine in 
Vancouver and South Africa, and, in 2014, he was initiated 
into Bwiti in Gabon.

Disclosure
The author is not involved in either for-profit or not-for-

profit commercial ventures that collect, market, or extract 
iboga, ibogaine, voacanga, etc.
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In 2003, an investigation into the quality of 10 commer-
cial ginkgo extracts from suppliers in Europe, Asia, and 
North America found one sample with an unusually high 
content of rutin, a flavonol glycoside that occurs in many 
plant species (including ginkgo), and one sample with 
almost no ginkgo terpene lactones (e.g., the ginkgolides 
A and B, and bilobalide, which are exclusively found in 
ginkgo) or ginkgo flavonols. The authors suggested that 
pure rutin was added to one sample to increase the content 
in total flavonol glycosides.1 Similarly, a separate study 
found that four out of 14 commercial ginkgo products 
sourced in the Edmonton (Alberta, Canada) area were likely 
adulterated with pure flavonols (rutin and the non-glycosyl-
ated [aglycones] quercetin, kaempferol, and isorhamnetin).2

A comparison of HPLC (high-performance liquid chro-
matography) fingerprints of ginkgo extracts from 19 differ-
ent sources published in 2006 suggested that three products 
were adulterated with added rutin.3 In 2008, the adulteration 
issue was raised again by Hermann Kurth of the German 
extract manufacturing company Finzelberg in a conference 
presentation.4 In the presentation, rutin (allegedly sourced 
from buckwheat [Fagopyrum esculentum, Polygonaceae] 
or Japanese sophora [Sophora japonica syn. Styphnolobium 
japonicum, Fabaceae]) and kaempferol were found as adul-
terants of ginkgo extracts. 

In 2010, a report about ginkgo food supplements 
purchased and analyzed in Germany indicated the existence 
of adulterated ginkgo extracts. Of the 10 products investi-
gated, seven had high concentrations of quercetin, which is 
atypical for ginkgo extracts.5 

The adulteration of ginkgo extracts with pure flavonoids, 
or flavonoid-rich extracts also was detailed in 2011. In 
that study, Amitabh Chandra, PhD, of Nutrilite (a divi-
sion of Amway) and colleagues reported that chromato-
graphic profiles of three commercial bulk materials (out of 
eight products analyzed) labeled to contain ginkgo extracts 
closely resembled those of commercial extracts obtained 
from Japanese sophora.6 A Japanese study published in 2012 
detailed the analysis of 22 commercial products (16 ginkgo 
products from Japan and six from Germany and France). 
The authors found three products with unusually high 
amounts of quercetin and suspected that the quercetin was 
an “artificial additive,” or that the ginkgo was manufactured 
using a special process.7 

In May 2013, the California botanical extract supply 
company Ethical Naturals, Inc. issued a revised report on 
ginkgo adulteration, titled “Ginkgo Adulteration & Iden-
tification w/ Fructus sophorae (Sophora japonica),” which 

describes an HPLC-UV method using genistein as a marker 
compound to detect adulteration of ginkgo extracts with 
extracts from the fruit of Japanese sophora.8

Adulteration with rutin of commercial ginkgo products 
purchased in the Turkish market was reported by Demirezer 
et al. in 2014.9 Also in 2014, Australian researchers led 
by Hans Wohlmuth of Integria Healthcare in Australia 
published a relatively simple method to detect adulteration 
of ginkgo extract in commercial dietary supplement prod-
ucts.10 By using the HPLC conditions of the United States 
Pharmacopeia before and after hydrolysis (the breaking 
of a molecule by adding water), the authors discovered 
admixtures of the flavonols quercetin and kaempferol in 
three of the eight commercial samples that were analyzed. 
The three adulterated samples also contained genistein, an 
isoflavone that has not been found in ginkgo leaves, but is 
characteristic of some plants in the pea family (Fabaceae), 
including in the genus Sophora. The authors noted that 
current pharmacopeial methods are not sufficient to detect 
ginkgo adulteration and proposed to analyze the samples 
not only after hydrolysis, as currently required, but also 
without hydrolysis, as a way to more readily detect adultera-
tions with pure quercetin, kaempferol, and isorhamnetin.

Similar findings were reported in a 2015 study by Avula 
et al. (researchers at the University of Mississippi’s Natural 
Center for Natural Product Research, Roy Upton from the 
American Herbal Pharmacopoeia, and this author).11 Eight 
botanically authenticated ginkgo leaf samples were analyzed 
by high-performance thin-layer chromatography (HPTLC) 
and ultra high-performance-ultraviolet mass spectrometry 
(UHPLC-UV/MS). Additionally, samples of authenticated 
ginkgo fruit (n=3), stem (n=2), seed (n=2), and one National 
Institute of Standards and Technology (NIST)-certified 
leaf extract were analyzed. Also included in the study were 
authenticated Japanese sophora fruit (n=3) and flower (n=2) 
samples. The HPTLC and UHPLC-UV/MS methods 
were then used to evaluate the authenticity of three bulk 
ginkgo leaf raw materials, two bulk ginkgo extracts, and 
25 commercial dietary supplements labeled to contain G. 
biloba extract. The dietary supplements were purchased 
online from retailers in the United States. Isoflavones were 
not detected in any of the authentic ginkgo materials, but 
genistein was present in both Japanese sophora fruit and 
flower. The fruit of Japanese sophora also contained a 
number of flavonoids that are not found in ginkgo (e.g., 
kaempferol-3-O-sophoroside, genistein-4’-O-glucoside, and 
genistein-4’-O-neohesperidoside [sophorabioside]). Most of 
the characteristic ginkgo terpene lactones (i.e., ginkgolide 

Ginkgo Extract Adulteration in the Global Market: A Brief Review
Ginkgo biloba (Ginkgoaceae) leaf extract is one of the most popular and well-researched herbal preparations. 

Worldwide, ginkgo is accepted as a formal medicine for enhancing mental acuity, a use supported by dozens of 
clinical trials based on a few proprietary extracts manufactured in Europe. It is also sold as a food supplement in 
Europe, a dietary supplement in the United States and elsewhere, and as a natural health product in Canada. Unfor-
tunately, in the past decade, growing evidence has emerged of the production and sale of sub-standard and adulter-
ated ginkgo extracts in the international supply chain, much of it reportedly coming from China. 
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A, ginkgolide B, ginkgolide C, ginkgolide J, and bilobalide) 
were present in all of the analyzed ginkgo samples, includ-
ing the commercial dietary supplements. However, 11 out 
of the 25 tested supplements contained flavonol glycosides 
that are typically found in S. japonica fruit. Eight additional 
supplements contained genistein and had quercetin, kaemp-
ferol, and isorhamnetin levels inconsistent with authentic 
ginkgo leaf material, suggesting adulteration with Japanese 
sophora flower or an unknown adulterant. In total, 19 out 
of 25 (76%) commercial ginkgo dietary supplements were 
found to be adulterated.

The ABC-AHP-NCNPR Botanical Adulterants Program  
is currently developing a "Botanical Adul-
terants Bulletin" on ginkgo extract adul-
teration. 

—Stefan Gafner, PhD
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This article explores contemporary and comprehensive 
analytical techniques, focusing on the fields of botany 
and chemistry for the determination of BI. Recently, new 
approaches, such as authentication assays, have become 
available to characterize plant-derived material used in 
botanical dietary supplements (BDSs).

Botanical raw materials typically undergo post-harvest 
examination prior to extraction, and this process is funda-
mental to material authentication and the detection of 
adulteration. In addition, phytochemical analyses, such 
as chemical profiling and fingerprinting techniques, are 
required in order to study a plant’s metabolite composi-
tion. These analyses often are performed on extracts, but 
they also can be performed on botanical raw materials after 
sample preparation, which usually involves a small-scale 
extraction made in a laboratory. Phytochemical analyses 
are used to confirm the identity of the chosen plant and 
plant part. This can be accomplished by characterizing 
metabolites qualitatively and quantitatively and by target-
ing species-specific markers, bioactive constituents, and, 

sometimes, undesired compounds (negative markers).
Collectively, botanical identification and phytochemical 

characterization are techniques that are a traditional part of 
pharmacognosy — the study of medicines of natural origin. 
This scientific field has evolved considerably in terms of 
organisms covered and methodologies used (e.g., see www.
pharmacognosy.us).

Analyses Performed on Plant Raw Materials
Traditional Methods: Organoleptic, Macroscopic, and Micro-
scopic Examination

The first step in plant material identification requires 
an understanding of taxonomic principles. If possible, 
a reference herbarium voucher specimen or photograph 
of the source material should be obtained to facilitate a 
definitive taxonomic determination. The identification of 
whole or powdered botanical materials usually is achieved 
through organoleptic, macroscopic, and microscopic analy-
ses performed by trained experts, such as botanists and 
pharmacognosists.

Botanical Integrity: Part 2
Traditional and Modern Analytical Approaches
By Charlotte Simmler, PhD; Shao-Nong Chen, PhD; Jeff Anderson, MS; David C. Lankin, PhD; Rasika 
Phansalkar; Elizabeth Krause, PharmD; Birgit Dietz, PhD; Judy L. Bolton, PhD; Dejan Nikolic, PhD; 
Richard B. van Breemen, PhD; and Guido F. Pauli, PhD
UIC/NIH Center for Botanical Dietary Supplements Research
College of Pharmacy, University of Illinois at Chicago
Chicago, Illinois

The concept of botanical integrity (BI), introduced previously in HerbalGram issue 106, involves the determi-
nation of identity, homogeneity, bioactivity, and safety of plant-derived materials designated for human consump-
tion.1 It goes beyond previously established quality control principles. The inaugural article in this series described 
the three major domains of expertise that are required to assess BI (as noted in Figure 1): botanical examination 
(botany), phytochemical analysis (chemistry), and biological efficacy and safety assessments (bioactivity, which 
encompasses the fields of pharmacology and toxicology).

Figure 1: Analytical Techniques that 
Support the Authentication and 
Phytochemical Characterization of 
Botanicals. 

This article focuses on techniques related 
to botanical examination (botany) and 
phytochemical analysis (chemistry), which 
are used to determine the BI of a 
given plant material. The more recent 
approaches are highlighted in red, 
whereas more traditional techniques are 
in black. (Organoleptic A. = Organoleptic 
Analysis) 

*IR (Infrared): This technique can be 
used on both ground plant material and 
corresponding extracts.

http://www.pharmacognosy.us/
http://www.pharmacognosy.us/
http://cms.herbalgram.org/herbalgram/issue106/hg106-QUALCON-botintegrity.html
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Organoleptic assessment of aroma, taste, and appear-
ance characteristics can provide important clues about the 
identity, uniformity, and potential adulteration of the raw 
material. Macroscopic analysis involves the observation of 
morphological keys and the description of fruits, flowers, 
and vegetative parts (e.g., leaves and roots) obtained during 
cultivation or at the time of harvest (Step 1 in Figure 1). 
At this stage, the Latin binomial and plant part(s) used are 
documented.

Botanical authentication is challenging when plant mate-
rials are powdered or extracted. Authentication of dried 
plant powders is usually performed with microscopic tech-
niques such as normal light microscopy, scanning electron 
microscopy, or fluorescent microscopy. These methods are 
used to detect characteristic plant tissues or the presence of 
particular cell types such as hair, oil gland, secretory canal, 
vascular tissue, seed, starch grain, and pollen, or crystals 
in cells. 

For most traditional herbal products (e.g., leaves of 
ginkgo [Ginkgo biloba, Ginkgoaceae] and aboveground 
parts of St. John’s wort [Hypericum perforatum, Hyper-
icaceae]), these analyses are sufficient to identify the 
plant material. However, closely related plant species and 
hybrids usually share macroscopic and microscopic features. 
Thus, accurate botanical authentication requires the use of 
orthogonal or more specific analyses. These may include 
DNA methods (Step 2 in Figure 1), which test for under-
lying genetic differences between samples, and an array of 
phytochemical analyses that are used to determine charac-
teristic metabolite profiles.2-5

Evolving Methodology: DNA Authentication
The use of DNA-based tools, including the Sanger 

method of DNA sequencing and high-resolution melting 
analysis, can be fundamental for the unambiguous iden-
tification of botanical materials.6,7 This is especially true 
for materials with a high risk of contamination or adultera-
tion (e.g., due to misidentification), or if macroscopic and 
microscopic analyses are not sufficient to distinguish closely 
related species or hybrids.2

The roots of the three major species of licorice 
(Glycyrrhiza spp., Fabaceae), for example, have nearly 
identical macroscopic and microscopic features. In the 
absence of distinguishable taxonomic features, accurate 
botanical authentication of commercial licorice powder 
is possible through the use of DNA barcoding, comple-
menting phytochemical analysis. In a 2015 study, DNA 
authentication was found to be important in the initial 
stages of building reliable BI assays for licorice.5 Subsequent 
phytochemical tests may be useful as well. However, since 
DNA degradation can occur during industrial processing, 
genetic analyses are generally more appropriate for the iden-
tification of unprocessed raw plant material, as detailed in 
the first article in this series.

Another potential limitation for the universal applica-
tion of DNA-based botanical authentication is the reli-
ability and overall comprehensiveness of available DNA 

barcode databases. Ideally, such databases should include 
reference sequences of plants that have been taxonomically 
identified and unambiguously vouchered. But, as stated by 
Coutinho Moraes et al., “at the present time, the number of 
DNA sequences for herbal and botanical products is insuf-
ficient.”7

Analyses Performed on Crude Extracts of Raw 
Materials
Traditional Methods: Targeted Chromatographic-based Analyses

Differences in cultivation methods, geographic origin, 
drying processes, and extraction methods yield botanical 
products with varying metabolic compositions. The docu-
mentation of these variables and development of appropri-
ate and reproducible analytical methods for standardization 
are essential for the authentication and characterization of 
botanical extracts.4 The most widely used phytochemical 
methods for the characterization of extracts involve chro-
matographic separation of constituents by high-perfor-
mance liquid chromatography (HPLC), ultra-high-perfor-
mance liquid chromatography (UHPLC), gas chromatog-
raphy (GC), and regular or high-performance thin-layer 
chromatography (TLC or HPTLC).

Chromatographic systems often are coupled (“hyphen-
ated”) with suitable detection methods, such as ultravio-
let (UV), fluorescence, refractive index (RI), evaporative 
light scattering detection (ELSD), charged aerosol detec-
tion (CAD), and mass spectrometry (MS). The resulting 
metabolite profiles depend on the type of separation and 
mode of detection. These conditions determine which kind 
of metabolic snapshot the chromatogram captures, and they 
should be chosen according to the physicochemical proper-
ties of the compounds expected to be present in the extract. 
Depending on the selectivity of the detection method, such 
choices can introduce a certain amount of “chemical bias” 
into the analysis.

Challenges in the phytochemical characterization of 
extracts are associated with various factors including the 
chemical diversity of plant metabolites, varying physico-
chemical properties, and their extended dynamic ranges, in 
terms of concentrations of the extracted compounds. There-
fore, a combination of multiple analytical methods typi-
cally is required to detect different sets of compounds on 
the basis of their physicochemical properties (e.g., boiling 
point, volatility, presence of chromophores, and ionizabil-
ity). (HP)TLC systems allow for the parallel comparison of 
multiple samples on a single plate, which then can undergo 
multiple detections with UV, MS, and/or various chemi-
cal or biological reagents. (HP)TLC systems generally are 
considered to be more practical, informative, economical, 
and easier to perform than other chromatographic systems. 
Thus, these systems are used frequently for routine quality 
control (QC) of plant material and as identification assays 
in pharmacopeias.

In general, traditional chromatographic analyses focus on 
the identification and quantification of select compounds 
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for which the method is considered sufficiently specific. 
These designated marker compounds are then used to 
characterize the chemical composition of plant extracts. 
Such approaches are considered targeted phytochemical 
analyses and represent the gold standard in the QC of plant 
materials. When assessing herbs to be used in BDSs, the 
selected marker compounds should include specific bioac-
tive phytochemicals. The frequent lack of commercially 
available reference standards required for this process is a 
significant practical challenge.3

Comprehensive Approaches: Techniques for 
Metabolomic Analyses

It is widely believed that BDSs and herbal medicines exert 
their health effects as a whole rather than by virtue of a few 
selected, potentially bioactive phytochemicals.8-13 Because 
of this, analytical approaches should have the capability 
to cover and characterize a much wider (ideally the entire) 
chemical composition of a given plant extract. This repre-
sents another major analytical challenge, which can be 
approached by the use of metabolomics.

Metabolomics is defined as the study of all chemicals 
(metabolites) produced by, and present in, a living organ-
ism.10,11 Hence, for the analysis of plant extracts, the 
primary goal of metabolomics is to gain insight into the 
chemical composition of the plant material at a specific time 
point. This leads to a better understanding of the molecu-
lar signature produced by diverse environmental influences, 
such as geographic origin, cultivation conditions, harvest 
time, storage methods, and industrial processing.12,14 As 
such, metabolomic analysis can aid in the development 
of standardization methods for cultivation, harvest, and 
extraction, among other processes.

Three main types of techniques are employed for metabo-
lomic analysis of plant materials: LC- or GC-MS; nuclear 
magnetic resonance (NMR) spectroscopy; and vibrational 
spectroscopy, such as IR and Raman spectroscopy.

MS determines the mass-to-charge (m/z) ratio of the 
molecular ions, their fragmentation patterns, and the rela-
tive ion intensities of the compounds present in a plant 
extract (generally after chromatographic separation). With 
their high sensitivity (pM-nM) and inherent specificity, 
LC- and GC-based MS approaches are widely used for 
the identification and quantification of selected marker 
compounds, notably those found in trace amounts. With 
the improvement of MS instrumentation and data systems, 
LC/GC-MS techniques are also used for the profiling and 
metabolomic analysis of plant extracts, which requires only 
a small amount of the sample to be analyzed.

Historically, NMR and IR have been employed predomi-
nantly for the structural elucidation of individual isolated 
compounds. However, with the development of advanced 
software and the accessibility of statistical analyses of 
chemical information (chemometrics), the use of NMR and 
IR-based metabolomics has increased recently. Compared 
to chromatographic techniques, both NMR and IR are non-
destructive, allowing a full recovery of the analyzed sample, 

and can readily accommodate crude plant extracts without 
physicochemical separation of their constituents.

NMR measures the resonance frequency of various nuclei, 
such as 1H, 13C, and 31P, under the influence of a magnetic 
field. NMR-based metabolomics of botanicals favor the 
measurement of protons (1H), which are characterized by 
a relatively high sensitivity, natural abundance, and nearly 
ubiquitous presence in phytochemicals. The 1H-NMR 
spectrum of a complex plant extract can be considered a 
metabolite fingerprint representing the superposition of 
spectra from all compounds present in the extract, at their 
relative abundance. Careful interpretation of the 1H spec-
trum may enable the simultaneous identification of the 
most abundant phytochemicals (low µM-mM) present, 
and, importantly, their quantification without the need for 
structurally identical reference standards. Currently, NMR 
and its quantitative form, qNMR, are considered robust and 
versatile tools for the direct unbiased, untargeted metabolo-
mic analysis of botanical extracts.12,15,16

IR measures the stretching, wagging, and bending 
actions that occur within all molecules in an herbal mate-
rial. There are three different types of IR analyses: near-
IR (NIR; ~ 4,000-12,500 cm-1; vibrations and overtones), 
mid-IR (MIR; ~ 4,000-400 cm-1; bending and stretching 
vibrations), and far-IR (FIR; ~ 400-10 cm-1; lattice vibra-
tions). Raman spectroscopy can operate between 4,000 and 
400 cm-1 and below. MIR and Raman have been used for 
the QC of food products and, together with NIR, these 
techniques have become an alternative analytical tool for 
metabolomic analysis of raw botanicals (e.g., Panax ginseng, 
Araliaceae17; Digitalis purpurea, Plantaginaceae18), plant 
powders, and extracts. The IR spectrum offers an overall 
molecular fingerprint, representing characteristic chemi-
cal features of the most abundant botanical compounds. 
The implementation of chemometric analyses is required 
in order to compare spectra from different plant materials, 
calibrate classification models, and obtain meaningful qual-
itative/quantitative information.12,19 Following the valida-
tion of the classification models, IR methods allow a rapid 
identification of botanicals without extraction and sample 
destruction. Using these methods, the detection of adulter-
ants in tested materials requires relatively large amounts of 
the contaminants (e.g., other plant species and undesired 
chemicals).

Metabolite Profiling versus Metabolite 
Fingerprinting

Since the introduction of metabolome research, there 
have been two main groups of metabolomic analyses: (1) 
metabolite profiling, which encompasses the identification 
and quantification of selected metabolites; and (2) metabo-
lite/metabolic fingerprinting, which is dedicated to the 
comparison of chemical patterns in samples without the 
need for metabolite identification. Metabolite fingerprint-
ing may be preferable when spectroscopic methods such as 
IR and NMR techniques have been used. Metabolite profil-
ing, on the other hand, is associated more with LC-based 
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methods. In the scientific literature, the terms metabolite/
metabolic fingerprinting, metabolite profiling, and metabo-
lomics are used interchangeably.10

Chemometrics
Metabolomics generally involves a large number of 

samples, a significant amount of numerical data from the 
chromatographic results, and spectra that have to be statis-
tically processed and analyzed. Data mining resources, 
including statistics and multivariate analysis, are required 
to reduce both the dimension and complexity of datasets 
to determine the most relevant information. Chemometrics 
comprises multivariate data 
analyses of complex chemistry 
data sets and defines the use 
of these statistical methods to 
measure, simplify, and inter-
pret a large amount of chemi-
cal information. Hence, the 
use of chemometrics is neces-
sary to describe spectral differ-
ences and to evaluate global 
changes in large sets of MS 
profiles, or NMR spectra, so 
as to eventually achieve group 
classification.20 The most 
widely applied chemomet-
ric analyses that enable the 
distinction and classification of 
botanical extracts are principal component analysis (PCA); 
soft independent modeling of class analogy (SIMCA), 
a classification model based on PCA; hierarchical clus-
ter analysis (HCA); and partial least squares discrimi-
nant analysis (PLS-DA). Such analyses can be performed 
with various software tools such as SIMCA-P (Umetrics; 
Umeå, Sweden), Pirouette (Infometrix; Bothell, Washing-
ton), AMIX-TOOLS (Bruker; Billerica, Massachusetts), 
and Matlab with Statistics Toolbox (MathWorks; Natick, 
Massachusetts), among others.9,14,21

Metabolomics and the Determination of Botanical 
Integrity 

The phytochemical composition of a plant material is, in 
part, the result of its genomic expression and environmental 
factors, such as cultivation conditions, herbivory/microbial 
interactions, and the time of harvest. Hence, the metabo-
lomic profiles of plant materials are inevitably subject to 
fluctuation even when created from what is considered the 
“exact same” authenticated plant specimen or species.

The production of representative metabolomic profiles 
and fingerprints requires the analysis of a significant 
number of botanically authenticated samples. In this 
regard, metabolomic and chemometric approaches enable 
a simultaneous comparison of multiple samples and inte-
grate the information to produce representative classifica-
tion (chemometric) models. Results obtained from such 
analytical platforms enable the assessment of the over-

all phytochemical composition of botanical material, the 
verification of botanical identity and distinction of plant 
species, the determination of parts used, the evaluation of 
geographic origin, and the objective comparison of botani-
cal samples from various batches.

It is important to note that the building of robust chemo-
metric models for metabolomic authentication requires 
an appropriate sample size. This is defined by the overall 
objective of the classification model, as determined by the 
investigators, and should ideally be representative of the 
geographic distribution of the botanicals. The more samples 
that are considered and included in the model, the more 

accurate (i.e., representative of 
the phytochemical variability) 
this model will be. Acquir-
ing a representative amount of 
botanically verified reference 
materials to build accurate 
chemometric models remains 
a challenge. To the best of 
our knowledge, there is no 
consensus about the amount 
of samples per class or species 
required to build such classifi-
cation models.

The chemometric models 
built through metabolomic 
analyses favor the selection of 
samples that display unusual 

chemical features and facilitate the detection of potential 
botanical or chemical adulteration. Using metabolomic 
approaches to assess the compositional quality of plant 
material, and comparing the results to representative clas-
sification models, can be implemented as QC measures 
and for the determination of BI.

Conclusion
Unambiguous identification of botanicals represents 

the first critical step for the determination of botanical 
integrity. DNA authentication is increasingly considered 
to be a helpful tool accompanying traditional macro- and 
microscopic examinations to identify botanicals accu-
rately.2,6,7 Recently, work conducted at the authors’ Botani-
cal Center at the College of Pharmacy at the University 
of Illinois at Chicago (UIC) has demonstrated that DNA 
authentication is a necessary tool for the identification 
of Glycyrrhiza hybrids (licorice), as well as for the detection 
of mixtures among Glycyrrhiza species.5 Furthermore, DNA 
identification has been shown to enable the selection of suit-
able botanical samples for the production of representative 
chemical fingerprints to build accurate chemometric clas-
sification models. 

Chromatographic-based analyses, e.g., (HP)TLC and 
(U)HPLC-UV/ELSD/RI/MS, remain valuable techniques 
and industry gold standards for the phytochemical authen-
tication and characterization of botanicals. These analyses 
focus on the generation of representative metabolite profiles 

The chemometric models 
built through metabolomic 

analyses favor the selection of 
samples that display unusual 

chemical features and facilitate 
the detection of potential 

botanical or chemical 
adulteration.
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with the identification and quantitation of selected marker 
compounds. 

Metabolomic approaches can better address the 
phytochemical complexity and variability of plant materi-
als, while satisfying the general need for a more holistic 
analysis. Currently, the most widely applied techniques for 
metabolomic analysis of botanicals are LC/GC-MS, (1H) 
NMR, and, to a lesser extent, IR. Notably, the excellent 
reproducibility and simultaneous quantification capability 
of NMR makes it of increasing interest as a QC tool. The 
building of chemometric models, based on any of these 
data, can foster the selection of plant material with desired 
chemical and biological features. Therefore, techniques for 
metabolomic analysis occupy a crucial place in the toolset 
for the holistic assessment of botanical integrity, aimed at 
ensuring quality and safety of botanical products. 
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According to the labeling used by Chicago-based market-
ing firm SPINS, the market for “pet supplements” comprises 
two broad categories: supplements, which deliver the botan-
icals in what is usually a solid dosage form, and treats and 
snacks, which include the botanical or blend of botanicals 
as a part of a baked biscuit, cookie, or other tasty reward. 
The market so far shows uneven growth: for the 52-week 
period that ended August 9, 2015, SPINS recorded total 
aggregate sales of $43,044,385 across both categories, a 
25% decrease from the same time period in 2014. However, 
the market in 2014 grew by 12% over 2013. These data 
include products sold in the natural, specialty/gourmet, and 
mass-market channels in the United States. They do not 
take into account sales from Whole Foods Market, which 
does not report its sales to marketing firms, or direct sales 
from businesses that sell solely on the Internet.

Natural Medicine Practice for Pets
While complementary and integrative therapies for 

animals, including herbal supplements, are gaining popu-
larity and visibility in the United States, they are not 
new practices. Traditional Chinese veterinary medi-
cine (TCVM), along with traditional Chinese medi-
cine for humans, has been practiced for thousands of 
years, using both herbal remedies and practices such 
as acupuncture, nutritional therapy, and therapeutic 
massage.

“Far and away, I use Chinese herbal formulations 
most often because that is where most of my training 
lies,” wrote Clay Bernard, DVM, head veterinarian 
at Even Flow Veterinary Herbal and Acupuncture in 
Austin, Texas (email, October 28, 2015). “I see great 
results from them…. Many pet owners come to me 
looking for another option for treatment when conven-
tional options have either been exhausted [or] unsuc-
cessful.”

The United States has several professional societies 
and training programs for the practice of integrative 
veterinary medicine, including the American Holistic 
Veterinary Medical Association, Veterinary Botani-
cal Medicine Association, and the American College 
of Veterinary Botanical Medicine. “I think there are 
still a few skeptics among clinicians and pet guardians,”  
Bernard admitted, “but the number seems to be shrink-
ing. I think most people have seen results first-hand, or 

know someone whose animal has benefitted from acupunc-
ture, herbs, food therapy, chiropractic, or other means of 
natural healing.”

The market is responding. In October 2015, the second 
annual Petfood and Animal Nutrition Conference was 
held in Chicago, Illinois. Exhibitors and speakers from all 
aspects of the animal nutrition industry, including natural 
supplements, were represented. In 2015, natural supplement 
brand NOW Foods released its own line of pet supplements. 
In 2009, former HerbalGram Managing Editor Courtney 
Cavaliere examined the pet supplement market from a regu-
latory perspective in issue 82.1

According to Bill Bookout, president and chair of the 
board of directors of the National Animal 

Supplement Council (NASC), an indus-
try trade organization, little change 
has been made regarding 
the regulatory status of 
animal supplements 
(oral communica-
tion, November 
3, 2015). The 
D i e t a r y 

Flax for Fido and Seaweed for Spot: The Growing Market 
for Herbal Pet Care in the United States

Health-conscious consumers are not only using botanicals in record numbers for their own well-being but, 
increasingly, they are also turning to herbal supplements for their pets. “What’s good for the goose is good for the 
gander,” and many herbs that show up on the supplement aisle, such as chlorophyll/chlorella (Chlorella vulgaris, 
Chlorellaceae) and flax (Linum usitatissimum, Linaceae), are being marketed for companion animals, mainly cats, 
dogs, and horses.

Flax. Linum usitatissimum. Photo ©2016 Steven Foster
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Supplement Health and Education Act of 1994 
(DSHEA) applies only to products intended for 
human consumption, and no parallel law creat-
ing a “dietary supplement” category for animal 
products exists. Therefore, products for animals 
are classified as either a “food” or a “drug.” 
Legally, most animal supplements are food addi-
tives, said Bookout. Since they are not dietary 
supplements, they cannot be labeled with or 
advertise a structure/function claim.

Long-term solutions pertaining to the regu-
lation of supplements for animals have been 
debated since the passing of DSHEA and still 
are being sought at the state and federal levels. 
However, “the industry has been able to operate 
very successfully under 
a framework of enforce-
ment discretion, provided 
companies act responsi-
bly,” said Bookout.

The Herbal Pet 
Supplement Market in 
the United States

For the past three years, 
ch lorophy l l /ch lore l l a 
supplements have taken 
the first spot in both the 
supplement (Table 1) and 
treats/snacks categories 
(Table 2). These ingredi-
ents primarily are used to 
support immune system 
function in humans, 
and have similar bene-
fits for animals, includ-
ing support of the diges-
tive tract and oral health. 
Other ingredients that 
are popular across both 
categories include f lax 
seed and/or oil, parsley 
(Petroselinum crispum, 
Apiaceae), and chamo-
mile (Matricaria recutita, 
Asteraceae).

Flax seed and its oil 
contain alpha-linole-
nic acid, linoleic acid, 
and omega-3 fatty acids, 
which aid in the devel-
opment and maintenance 
of the brain, liver, and 
heart. Animal models 
have shown that these  
compounds are vital to the 
healthy development of 

Table 1. The 20 Top-Selling Herbal Supplements for Animals in the United States* 
(August 2014 – August 2015)

Botanical† Latin Binomial Total Sales % Change 
from 2014**

1 Chlorophyll/Chlorella NA/Chlorella vulgaris $4,548,754 -64.80%

2 Parsley Petroselinum crispum $3,246,821 5.89%

3 Peppermint and Other Mints Mentha spp. $1,281,459 7.94%

4 Chamomile Matricaria recutita $725,928 -15.29%

5 Garlic Allium sativum $495,399 -2.01%

6 Alfalfa Medicago sativa $285,237 2.79%

7 Flax seed and/or oil Linum usitatissimum $208,423 -24.17%

8 Lavender Lavandula angustifolia $134,844 -55.58%

9 Grass (Wheat or Barley) Triticum aestivum or 
Hordeum vulgare

$75,906 -25.63%

10 Valerian Valeriana officinalis $51,419 22.78%

11 Mullein Verbascum thapsus $33,309 -0.37%

12 Cranberry Vaccinium macrocarpon $29,273 5.09%

13 Cayenne Capsicum annuum $21,572 -88.14%

14 Yucca Yucca spp. $12,828 -54.82%

15 Red Clover Trifolium pratense $4,733 1897.05%

16 Barberry Berberis vulgaris $3,735 -35.51%

17 St. John’s wort Hypericum perforatum $3,414 61.88%

18 Goldenseal Hydrastis canadensis $3,179 2272.39%

19 Skullcap Scutellaria lateriflora $2,887 N/A

20 Boswellin or Boswellia Boswellia serrata $2,885 -13.13%

 All Other Herbs Total  $11,172  

 Total Sales  $11,183,177 -43.67%

* Source: SPINSscan Natural, SPINSscan Specialty Gourmet, and SPINSscan Conventional Multi-Outlet 
powered by IRI, 52 weeks ending August 9, 2015. 
† Herb coded as primary ingredient. 
** 52 weeks ending August 10, 2014.

Cayenne. Capsicum annuum. Photo ©2016 Steven Foster
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young animals and may 
also improve their skin, 
coat, and nails.2,3 Flax 
can be administered 
in supplement form 
or the ground seeds 
and oil can be added 
directly to the animal’s 
food.4 The consumption 
of parsley can improve 
gastrointestinal and 
urinary symptoms, as 
well as joint disorders, 
such as gout and arthri-
tis. Chamomile can be 
used in the diet as a tea 
or tincture, or applied 
as a salve or ointment, 
for a multitude of bene-
fits. Given orally, chamo-
mile acts as a mild seda-
tive and gentle digestive 
tonic. Applied topically, 
chamomile preparations 
can relieve mild inflam-
mation due to insect 
bites, allergies, or bacte-
rial or fungal infections.5

SPINS data identi-
fied new or more robust 
sales for several ingredi-
ents in the supplement 
and treat market in 
2015. The latest botani-
cals considered beneficial 
for pets include slippery 

elm (Ulmus rubra, Ulmaceae) bark and 
skullcap (Scutellaria lateriflora, Lamiaceae) 
supplements, and cranberry (Vaccinium 
macrocarpon, Ericaceae) has been added to 
treats. Slippery elm is commonly used in 
pets for its mucilaginous and anti-inflam-
matory properties, and can be adminis-
tered in cases of gastrointestinal distress, 
such as diarrhea and constipation.4 Skull-
cap, considered a nervine tonic, can benefit 
animals as an analgesic and anti-spasmodic 
for jittery conditions. Cranberry is a source 
of proanthocyanidins, antioxidants that 
give cranberry its dark red color. This 
makes it a useful addition to pet treats, 
which generally are given daily and can 
help maintain urinary tract health.

As with the human supplement market, 
consumers have concerns regarding the 
quality and purity of the products given 
to their animals. Bookout acknowledges 

Table 2. The 15 Top-Selling Herbal Treats and Snacks for Animals in the United States* 
(August 2014 – August 2015)

 Botanical† Latin Binomial Total Sales % Change 
from 2014**

1 Chlorophyll/Chlorella NA/Chlorella vulgaris $20,623,873 1.02%

2 Flax seed and/or oil Linum usitatissimum $6,415,345 -44.64%

3 Parsley Petroselinum crispum $3,167,581 -12.89%

4 Alfalfa Medicago sativa $1,451,904 -0.07%

5 Chamomile Matricaria recutita $93,124 -70.01%

6 Chia seed or oil Salvia hispanica $24,320 309.77%

7 Turmeric Curcuma longa $22,937 -2.23%

8 Clove Syzygium aromaticum $20,092 136.96%

9 Cherry fruit Prunus avium $17,147 26.67%

10 Ginkgo Ginkgo biloba $8,676 39.71%

11 Kelp Laminaria digitata $8,169 34.76%

12 Cranberry Vaccinium macrocarpon $2,729 N/A

13 Lemon balm Melissa officinalis $1,558 360.95%

14 Grass (Wheat or Barley) Triticum aestivum or 
Hordeum vulgare

$1,522 -39.22%

15 Thyme Thymus vulgaris $873 -4.69%

 All Other Herbs Total  $1,358  

 Total Sales  $31,861,208 -15.11%

* Source: SPINSscan Natural, SPINSscan Specialty Gourmet, and SPINSscan Conventional Multi-Outlet 
powered by IRI, 52 weeks ending August 9, 2015. 
† Herb coded as primary ingredient. 
** 52 weeks ending August 10, 2014.

Alfalfa. Medicago sativa. Photo ©2016 Steven Foster
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the need for vigilant oversight and accountability to ensure 
consumer confidence. He called product quality “not 
a destination, but a journey,” and said that the NASC 
“supports a philosophy of continuous improvement.”

In an effort to ensure a trustworthy supply chain 
for manufacturers, the NASC has recently instituted its 
“Preferred Supplier Program,” in which interested parties 
must provide the NASC with an ingredient profile sheet for 
each botanical, vitamin, or other product they produce. The 
standards are stringent, but manufacturers who qualify for 
the Preferred Supplier Program will be available for viewing 
to NASC members, along with their ingredient profiles, 
testing data, and regulatory inspection audits. Bookout said 
that the NASC consults with leaders in the supplement 
industry to determine what tests are necessary to maintain 
high quality and purity standards.

Off-Market Considerations: Cannabis
With a growing number of states legalizing medical and/

or recreational marijuana (Cannabis sativa, Cannabaceae) 
use, products containing marijuana are becoming an 
increasingly popular — and dubiously legal — option for 
pet owners. Even in states with legal medical marijuana use, 
however, veterinarians cannot by law prescribe or recom-
mend cannabis for animals. However, in Nevada, that may 
soon change. A bill, SB372, which was introduced to the 
legislature in March 2015, has a provision called “pot for 
pets.”6 

Other options for the cannabis-minded pet owner are 
hemp and hemp products. Industrial hemp farming has 
been legal in Canada since 1998, and to date, 22 US 
states have legalized hemp production, as well.7,8 Unlike 
marijuana, hemp contains a negligible amount of the 
psychoactive compound tetrahydrocannabinol (THC) and 
cannot be used to produce psychoactive effects. Hemp 
can be processed as a source of fibers for rope, cloth, and 
paper, and its seed is a nutritious food product that contains 
protein, vitamin E, and the essential fatty acids omega-3 
and omega-6.

Because of marijuana’s strict Schedule I classification in 
the United States, research into its efficacy for humans is 
minimal, and efficacy for animals even more so. However, 
anecdotal evidence from owners who used marijuana or 
marijuana products to ease their animal’s end-of-life care, 
joint pain, or degenerative condition (including cancer) 
indicates the possibilities for future research.9 “I get asked 
about it at least weekly, so the demand is there,” Bernard 
noted. “I’m all for ‘pot for pets’ and anything natural that 
can [facilitate] healing and eliminate/minimize pain or 
discomfort. I think there is still much to learn, however, 
about its use in the animal world…. To not explore that 
further would be a shame.”

But pet owner beware: cannabis pet products have no 
regulatory oversight from the US Food and Drug Admin-
istration (FDA), and marijuana does not always present a 
safe, non-toxic treatment option. Though no lethal human 

overdoses have been recorded, marijuana ingestion can be 
injurious or fatal to animals. States with legalized medical 
marijuana have seen increasing reports of marijuana toxico-
sis in pets. According to one study, it was responsible for the 
death of two dogs.10

Conclusion
The practice of herbal medicine for animals has a millen-

nia-long history, especially in the Chinese tradition. In the 
United States, the market for herbal pet products is so far 
uneven, but points toward a trend of growth overall. Pet 
owners increasingly are seeking out alternative therapies for 
their companion animals, embracing holistic practitioners 
and natural medicines — including medical marijuana. 
The growing mainstream interest and introduction of new 
products indicate that the US market for animal-oriented 
herbal remedies, though unstable at the moment, may be at 
the start of an impressive upswing. 
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http://www.forbes.com/sites/phillempert/2015/04/20/do-you-really-know-the-differences-between-hemp-and-weed/
http://www.forbes.com/sites/phillempert/2015/04/20/do-you-really-know-the-differences-between-hemp-and-weed/
http://www.forbes.com/sites/phillempert/2015/04/20/do-you-really-know-the-differences-between-hemp-and-weed/
https://www.avma.org/news/javmanews/pages/130615a.aspx
https://www.avma.org/news/javmanews/pages/130615a.aspx
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Hidden Natural Histories: Herbs: The Secret Prop-
erties of 150 Plants by Kim Hurst. Chicago, IL: 
University of Chicago Press; 2015. Paperback; 224 
pages. ISBN: 978-0-226-27117-0. 
$25.00.

This book sets out to reveal the 
hidden histories of 150 herbs, tell-
ing stories of their usage for culi-
nary, folkloric, religious, medici-
nal, cosmetic, craft, and domestic 
purposes. These histories are not 
actually hidden except to those 
who do not know much about 
herbs. Both the selection of plants 
and the descriptions of uses and 
history have a decidedly British orientation. For exam-
ple, the holly that is described is the English holly (Ilex 
aquifolium, Aquifoliaceae), but there is no reference to 
the American holly (I. opaca) or the other Ilex species 
that have herbal uses. Most recent British plant books 
have an American authority on the topic to address these 
sorts of issues and adapt the information for a wider 
audience. While I recognize that this book is intended to 
describe only these 150 species, the emphasis on British 
botanicals is a serious limitation to its usefulness.

The herb information tends to be general and is 
often incomplete. For example, in reviewing the genus 
Origanum, there are two species described: sweet marjo-
ram (Origanum majorana, Lamiaceae) and Greek oreg-
ano (O. vulgare). Use of the oregano described is not 
recommended because it has little f lavor and fragrance. 

Similar limitations exist for many of the big herb 
groups, such as scented geraniums (Geranium spp., 
Geraniaceae), thymes (Thymus spp., Lamiaceae), 
mints (Mentha spp., Lamiaceae), basils (Ocimum spp., 
Lamiaceae), and others. If the reader wants to learn 
about lavender, he or she will find just one species 
described, Lavandula angustifolia (Lamiaceae), which 
seems extremely limiting in the world as we know it 
now. Serious advances have been made in knowledge 
of the species, cultivars, varieties, and even chemotypes 
of herbal plants, and references are more valuable when 
incorporating these advances. 

Most of the information is not specific and does not 
seem to be current or come from first-hand experience. 
Drawings are used rather than photographs, and the 
drawings do not always capture the plant details or give 
a real sense of the plant itself.

Perhaps a beginner with interest in herbs would find 
this book interesting, but for those with some working 
knowledge, I do not think this book would be worth the 
investment. 

Hidden Natural Histories: Trees: The Secret Properties 
of 150 Species by Noel Kingsbury. Chicago, IL: University of 
Chicago Press; 2015. Paperback; 224 pages. ISBN 978-0-226-
28221-3. $25.00.

This book focuses on the various uses of 
150 trees that can be found in temperate, 
subtropical, and tropical regions around 
the world. Along with a general introduc-
tion and horticultural information on the 
tree, uses described include: construction 
and industry, drugs and intoxicants, culi-
nary, craft, faith and spirituality, health 
and medicinal, farm and garden, and 
domestic. 

Many herb books do not include infor-
mation on trees, and for that reason I think this book is useful. 
Certain genera are really well-covered. For example, the genus 
Prunus (Rosaceae) has comprehensive coverage of six important 
species: apricot (P. armeniaca), sweet cherry (P. avium), plum (P. 
domestica), ume plum (P. mume), black cherry (P. serotina), and 
blackthorn (P. spinosa).

Unfortunately, in quite a few cases, the one species listed is the 
one used more often in Europe, and the American species are 
not mentioned. For example, the hornbeam described is Euro-
pean hornbeam (Carpinus betulus, Betulaceae), and our native 
species American hornbeam (C. caroliniana) and hop hornbeam 
(Ostrya virginiana, Betulaceae), both of which have uses, are not 
mentioned. Although in the case of the linden tree the reverse 
is true. The American linden (Tilia americana, Malvaceae) is 
described in the book for its use as a fragrance, tea, and medi-
cine, but it is the small-leaved European linden (T. cordata) and 
the large-leaved linden (T. platyphyllos) that are more often used 
because of the aromatic volatile oils in the flowers.

In the section on birch (Betula spp., Betulaceae), there are no 
actual species referred to, and the genus is described in a general 
fashion. In plant usage, knowing the species is essential since the 
plant’s characteristics and constituents will vary, as will the horti-
cultural requirements. Some useful trees are missing completely. 
One that I think should have been included is juneberry (Amel-
anchier canadensis, Rosaceae), which has uses both as food and 
as medicine. Also, one of my favorite trees that should have been 
included is the pawpaw (Asimina triloba, Annonaceae), a tree 
used for fiber and medicine.

I will use this book because there are so few references on the 
medicinal uses of trees, but I will be cognizant of its limitations. 
Perhaps some newcomers to the world of herbs will be surprised 
to learn and appreciate that there is an entire world of medicinal 
trees all around us. These trees are both native and introduced, 
temperate and tropical, common and rare. They deserve further 
study and recognition as essential and critical resources in herbal 
usage, as well as greater protections and heightened conservation 
efforts. 

—Holly H. Shimizu
Consultant, Writer, and Lecturer

Former Executive Director, US Botanic Garden
First Curator, The National Herb Garden

Glen Echo, Maryland
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Messages from the Gods: A Guide to the 
Useful Plants of Belize by Michael J. Balick 
and Rosita Arvigo. New York, NY: Oxford 
University Press and New York Botanical 
Garden; 2015. Paperback; 560 pages. ISBN: 
978-0-19-996576-2. $49.99.

This is an exquisite book, which reaches 
back through time and manifests for the 
modern reader, quite literally, the messages 
from the gods and goddesses of the Maya 
people on healing and the useful plants of 
Belize. It is a magnum opus of the 28-year 
collaboration of Rosita Arvigo, DN, a highly 
skilled naprapathic physician with a practice 
in Belize, Michael Balick, PhD, who is among 
the world’s most prolific ethnobotanists, and many cher-
ished traditional healers and bushmasters of Belize.

Arvigo and Balick have published numerous articles and 
several books on their collaborations with healers in Belize, 
including Rainforest Remedies: One Hundred Healing Herbs 
of Belize (Lotus Press, 1993, 1998) and Arvigo’s Sastun: My 
Apprenticeship with a Maya Healer (HarperOne, 1995). 

This gift of a book is presented in six chapters and has an 
unusual format in which the final two chapters are avail-
able online only. Chapter 1 provides an introduction and 
background on the collaboration, including objectives of 
the work, methodology, and an overview of traditional heal-
ers in Belize. The discussion of methodology is concise and 
will be of great interest to ethnobotanical and ethnomedical 
researchers and students. It is refreshing to read the under-
lying philosophy of this research project, as described by 
the authors: “In this project, the traditional healers and 
bushmasters are considered to be teachers, colleagues, 
and friends rather than the traditional ‘informants.’ This 
is more consistent with the nature of transdisciplinary 
research, work that … goes beyond the boundaries of tradi-
tional scientific disciplines.”

Chapter 2 is focused on traditional healers, bushmasters, 
and their sacred realm. There are discussions of culture-
specific illnesses, the conservation of medicinal plants, the 
process of discovering healing plants, and, among other 
topics, a wonderful profile of Don Eligio Panti, a world-
famous Belizean traditional healer who worked closely with 
Arvigo and Balick and passed away in 1996 at the age of 
103.1 There is a delightful discussion of dream visions as 
part of the source of healing knowledge, as well as a descrip-
tion from Panti of the nine Maya Spirits and God as his 
best teachers, particularly when he was faced with difficult 
patient health challenges. This chapter also mentions that 
healers in Belize consider information on the treatment of 
spiritual diseases with certain plants to be sacred or secret 
knowledge and, as such, that information is not presented 
in this book. 

Chapter 3 is my favorite, as it provides photographs and 
descriptions of 12 traditional healers that have worked 
closely with Arvigo and Balick, who passed along their wit 
and wisdom. It was also a very sad chapter to read, as I did 

not realize how many of them have passed 
away, making this book all the more impor-
tant by paying homage to them and their 
knowledge. There is also a section in this 
chapter called “In Their Own Words” in 
which 35 pages of interviews with the healers 
are presented. These interviews provide some 
of the life history of these amazing healers 
and their worldview.

Chapter 4 provides information, photo-
graphs, and uses in ancient and present times 
of approximately 850 plants species in Belize. 
It is, as the authors state, an “Ethnobotanical 
Compendium.” There are beautiful color 
photographs of the majority of these plants, 

as well as many color and black-and-white line drawings. 
Approximately 551 genera are included, which makes this 
the most comprehensive, yet accessible book ever produced 
on the useful plants of Belize. The vast majority of species 
presented have traditional medicinal and food uses, and the 
entries provide supporting literature citations and voucher 
specimen numbers for the collections. Common names are 
presented in English, Spanish, and the Mayan languages 
Q’eqchi’ and, in many cases, Yucateca. This chapter alone 
makes this volume an extremely important research tool for 
anyone working on projects related to the flora and fauna of 
Belize, including social scientists, environmental organiza-
tions, and others. Plus, any of the nearly one million people 
who visit Belize each year and fall in love with the country, 
as I did two years ago, may find this information useful.

Chapter 5, which is available online, is titled “Goods from 
the Woods: The Harvest of Timber and Non-Timber Forest 
Products [NTFPs] in Belize,” and it is a useful addition to 
this volume. Balick is a co-author of this chapter along with 
Robert Heinzman and Conrad Reining. This 29-page chap-
ter presents a wealth of data and detail on NTFP exports 
from 1922-1989, common names of timber species, and 
NTFPs in Belize with discussions of the importance of 
NTFPs in forest reserves. These authors have produced a 
number of papers on this topic that are thorough and care-
fully presented in the chapter. I was especially interested in 
the information on NTFPs chicle (Manilkara zapota, Sapo-
taceae) and allspice (Pimenta dioica, Myrtaceae), which are 
important in Belizean commerce.

Chapter 6, a web-based chapter by Gordon M. Cragg, 
PhD, and David J. Newman, PhD, describes “The U.S. 
National Cancer Institute’s [NCI’s] Approach to the Discov-
ery and Development of New Drugs for the Treatment of 
Cancer and AIDS: A Report on Plants Evaluated from 
Collections in Belize During 1987–1996.” The title suggests 
that this chapter is focused on plants evaluated from Belize, 
but the first 10 pages of this 13-page chapter describe the 
fundamentals of the NCI’s natural products collection and 
screening program. Since this was an important part of 
Arvigo and Balick’s research, it is good that it is available to 
anyone interested in this type of work. 

The web-based information also includes Appendix 1, 
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which is the NCI’s official “Letter of Collection” — an 
“Agreement between source countries and the NCI.” It is 
not a specific signed letter, but is the now-historic basic 
letter of agreement signed by the NCI and multiple coun-
tries around the world, including, one would assume, 
Belize. It is helpful that this is included after Chapter 6 to 
answer the questions that may arise related to access and 
benefit sharing (ABS) and what sort of agreement was in 
place with Belize. The NCI was a global pioneer from the 
government side of creating such agreements, due in large 
part to the wisdom and great vision of Cragg and his collab-
orators. Given the ever-increasing importance and focus on 
ABS, the Convention on Biological Diversity, and, most 
recently, the Nagoya Protocol, it is excellent that this infor-
mation is provided as part of this book.

The primary "Material Transfer Agreement" used by the 
NCI is provided in Appendix 2. It is another document that 
is a key part of addressing the terms of ABS in place with 
this project and most NCI biodiversity-based international 
collaborations.

Finally, Appendix A covers the NCI’s policy on distribu-
tion of natural products materials from its repository. This 
also relates to the NCI-Belize relationship, and it is useful 
to have all three of these appendices following the overview 
of the NCI-Belize collaboration.

The book also has a good bibliography and an extensive 
35-page index that makes this a very user-friendly volume.

The work of Arvigo and Balick in Belize has set a beauti-
ful precedent for how to create multiple levels of reciprocity 
and benefit sharing with the healers and people of Belize. 
That process has been described in publications and has 
provided direct benefits to healers and communities. Their 
work in Belize has helped create a renaissance of interest 
in traditional healing and public health. A brief mention is 

made in Chapter 3 about the annual bush medicine camp 
run by Arvigo and Patti Gildea, PhD, that pairs young 
people with knowledgeable elders who teach them how 
to appreciate nature and use local plants for food, medi-
cine, and shelter. The authors point out that the fate of the 
biocultural diversity of Belize is in the hands of the youth. 
This book is and will be an important part of the future of 
this knowledge and its transmission in Belize. 

This book then pays homage to the messages of the 
gods. In closing, I would like to honor one healer, Don 
Eligio Panti, who received his divine inspiration from these 
messages. Panti alone was responsible for 500 plants in the 
NCI research program.1 I would also like to pay homage to 
one specific Maya goddess, Ix Chel, which, as described in 
the book, translates to “Goddess or Lady Rainbow, who was 
central to the ancients and their medical system.” It appears 
that the authors have become conduits for the wisdom of 
Ix Chel, and they have provided a divine integration of 
knowledge of the plants, people, healers, and bushmasters 
of Belize. Great thanks to them for this wonderful contri-
bution and whispers from the gods for us all to see, hear, 
and feel. 

—Steven R. King, PhD
EVP Sustainable Supply, Ethnobotanical Research and IP

Jaguar Animal Health 
San Francisco, California

Reference
1.  Thomas R. Eligio Panti, 103, Maya healer with modern 

ties. New York Times. February 10, 1996. Available at: www.
nytimes.com/1996/02/10/world/eligio-panti-103-maya-healer-
with-modern-ties.html. Accessed October 20, 2015.

Connecting Indian Wisdom and West-
ern Science: Plant Usage for Nutrition 
and Health by Luisella Verotta, Maria 
Pia Macchi, and Padma Venkatasub-
ramanian, eds. Boca Raton, FL: CRC 
Press; 2015. Hardcover, 470 pages. ISBN: 
978-1482299755. $99.95.

This is an interesting and unique text 
meant to connect Indian and other East-
ern health and nutrition practices with 
those of the Western world, specifically 
the Mediterranean area. The book focuses 
on commonly used plants, especially with 
respect to dietary habits. It has 11 chapters 
that are grouped into four sections: Section 
I contains five chapters that deal with tradi-
tional Indian medicine, primarily Ayurveda; 
Section II includes three chapters that focus on Western 
nutrition; Section III has two chapters on balancing food; 
and Section IV discusses the connections and conclusions. 

All of the chapters are very unevenly divided. 
For example, although Section III has only 
two chapters, it constitutes more than 70% 
of the total book. 

This book describes Ayurveda, the science 
of life, and its history of practice, which 
goes back thousands of years. It is also 
about various plants used in Ayurveda that 
are connected with longevity. Chapter 1 
gives a historical overview of Ayurveda and 
how it is connected to Greek, Arabic, and 
Roman traditions. Chapter 2 examines the 
basic principles and role of nutrition in 
Ayurveda. How food is connected to longev-
ity and health is the subject of Chapter 3. 
The Ayurvedic concept of tridosha — the 

three doshas — is the topic of discussion here. 
The basic principles of diet and its role in medicine accord-
ing to the Greek system are discussed in Chapter 4. The 
traditional Indian system of nutrition is discussed by A.V. 

http://www.nytimes.com/1996/02/10/world/eligio-panti-103-maya-healer-with-modern-ties.html
http://www.nytimes.com/1996/02/10/world/eligio-panti-103-maya-healer-with-modern-ties.html
http://www.nytimes.com/1996/02/10/world/eligio-panti-103-maya-healer-with-modern-ties.html


BOOK REVIEWS

72  •  I S S U E  109  •  2016  •  www.herbalgram.org

Balasubramanian in Chapter 5.
While Section I is primarily about Indian traditions and 

systems, Section II deals with the Western system of nutri-
tion. How nutrients are the essence of life is discussed in 
Chapter 6. The role of various so-called "nutraceuticals" is 
discussed in Chapter 7. This chapter, however, could have 
been more detailed considering the amount of information 
that is currently available. Chapter 8 deals with the Medi-
terranean diet. Again, the information provided is highly 
limited. It could have benefitted from having more pictures 
of the plants, as well.

The focus of Section III is food balances. Chapter 9 
deals with the healing power of spices. This compre-
hensive chapter includes information on plants such as 
turmeric (Curcuma longa, Zingiberaceae), basil (Ocimum 
basilicum, Lamiaceae), cardamom (Elettaria cardamomum, 
Zingiberaceae), cinnamon (Cinnamomum zeylanicum, 
Lauraceae), black pepper (Piper nigrum, Piperaceae), cori-
ander (Coriandrum sativum, Apiaceae), cumin (Cuminum 
cyminum, Apiaceae), fenugreek (Trigonella foenum-graecum, 
Fabaceae), garlic (Allium sativum, Amaryllidaceae), ginger 

(Zingiber officinale, Zingiberaceae), parsley (Petroseli-
num crispum, Apiaceae), rosemary (Rosmarinus officinalis, 
Lamiaceae), saffron (Crocus sativus, Iridaceae), and sage 
(Salvia officinalis, Lamiaceae). The section continues with a 
discussion of the healing properties of food in Chapter 10. 
Chapter 11 deals with intercultural perspectives on human 
diet, while emphasizing that food is a medicine.

Overall this text is well done, comprehensive, and thor-
ough. It describes the history of food, the history of medi-
cine, and how food is medicine. I strongly recommend this 
book to all who want to know more about what we should 
eat, since “we are what we eat.”  

 
—Bharat Aggarwal, PhD

Professor of Medicine, MD Anderson Cancer Center
Houston, Texas

Harvest to Hydrosol: Distill Your Own 
Exquisite Hydrosols at Home by Ann 
Harman. Fruitland, WA: BotANNicals; 
2015. Paperback, 243 pages. ISBN: 978-0-
0013859-0-4. $44.95.

The subtitle of Harvest to Hydrosol, 
“Distill Your Own Exquisite Hydrosols at 
Home,” explains what the bulk of this book 
is about. Ann Harman has created a do-it-
yourself guide for making hydrosols, which 
are plant distillates generally known as 
the by-products of essential oil production. 
A student of botany and ethnobotany in 
college, her love of plants is evident throughout the book, 
in which she teaches the act and art of distillation for the 
specific purpose of creating hydrosols. Harman’s teach-
ings on this subject at various conferences throughout the 
United States over many years has helped create a burgeon-
ing business in hydrosol production for the personal care 
and aromatherapy industries.

This book is the culmination of 20 years of experience 
in this unusual trade that has been largely overlooked in 
the realm of aromatherapy and herbalism, as far as educa-
tion and training are concerned. The author has delved 
into early texts, has unearthed historical secrets, has applied 
her personal research and experience selling hydrosols, and 
now shares her knowledge with everyone interested in this 
obscure realm of botanical medicine. Referring to hydro-
sols as the new aromatherapy for the 21st century, Harman 
writes, “Cellular water makes the hydrosol remarkable, it is 
the life force of the plant in its liquid form…. When a distil-
lation is not rushed and the plant is given time to release 

its treasures we are rewarded with beautiful, 
complex waters.” She calls this process the 
“song of alchemy.”

The book has two main sections: the first 
is called “The Act of Distilling” and includes 
Chapters 1-4, and the second is called “The 
Art of Distilling” and includes Chapters 
5-10. Harman has also included valuable 
resources: an appendix, source list, bibliogra-
phy, and index. 

In the first section, Harman delves into the 
basics, such as the history of distillation, and 
discusses the many varieties of stills used over 

the centuries. She devotes a whole chapter to the type of still 
that will best serve the reader’s needs, but makes evident her 
enthusiasm for copper stills. She discusses using dried versus 
fresh plants, packing the still, troubleshooting typical prob-
lems, tracking yields, and testing pH, as well as care and 
storage, research, sanitation, and much more.

The second section covers the art and nuances of creating 
these special waters. Interspersed with many personal expe-
riences, Harman weaves science and the senses into her love 
of this creative craft, which is evident throughout her writ-
ings. She speaks of “petting” her still and listening to it sing, 
and encourages the reader to use their intuition. She delves 
into the anomalies of water and identifies with the theory 
that hydrosols are the “homeopathy” of aromatherapy. Her 
knowledge of gardening comes through in her insistence on 
knowing the exact botanical species when distilling a plant. 

The materia medica is categorized by botanical fami-
lies. Headings include common/botanical names and their 
synonyms, cultivation, harvest time, part used, best type 
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of distillation, the likely components distillation will yield, 
and the hydrosol’s activities. Harman discusses chemotypes, 
plant parts, and best harvest times for 21 plants belonging 
to seven botanical families, and includes the results of gas 
chromatography/mass-spectrometry (GC/MS) analyses of 
30 hydrosols. Especially helpful are well-thought-out check-
lists and meticulous step-by-step instructions for the entire 
process, which is clearly a much-refined and vital learning 
tool developed over years of experience.

Though this book is mainly a detailed guide on the distil-
lation process specifically for the production of hydrosols, 
it also adds suggestions for their use. For instance, Harman 
suggests using them in hand and foot baths, after-shower 
sprays, laundry, in a neti pot and inhalations, for vari-
ous topical uses, such as compresses, and in a wide range 
of facial care applications. She even touches on the often-
avoided subject of internal uses and kitchen applications.

This book reflects the author’s talent and proficiency 
with her own distillation and plants that grow in her region 
of eastern Washington state. It may lack what some consider 

common fragrant plants, but the plants that are covered 
are done so thoroughly, with great detail and invaluable 
personal experience.

Beautifully photographed and illustrated, this book 
would be of interest to aromatherapists, herbalists who are 
fascinated by other methods of extraction beyond tinc-
turing, gardeners who have access to fresh-grown plant 
materials, and ambitious massage therapists and estheti-
cians interested in expanding their botanical horizons. 
Whether the reader is a complete novice or has dabbled in 
any type of plant extraction, this book has unique educa-
tional value. It is a comprehensive training guide to the 
complex and intricate distillation process, and it explains 
in detail the most effective and efficient way to create 
fragrant distillate waters for personal use or retail sale.  

—Mindy Green, MS, RH (AHG), RA
GreenScentsations.com

Boulder, Colorado

Medicinal Plants in Austra-
lia: Vol 3, Plants, Potions and 
Poisons and Vol 4, An Antip-
odean Apothecary by Cheryll 
Williams. Sydney, Australia: 
Rosenberg Publishing; 2012 and 
2013. Hardcover, 472 and 552 
pages. ISBNs: 978-1921719165 
and 978-1922013507. $89.95 
each.

These two volumes complete 
a comprehensive, superbly illus-
trated, and scholarly contribution 
to the emerging field of Australian medicinal plants. The 
author, Cheryll Williams, is an Australia-based acupunc-
turist and medical herbalist with over 25 years of clinical 
experience and postgraduate qualifications in nutritional 
medicine, homeopathy, and naturopathy. The first two 
volumes cover “Bush Pharmacy” (Volume 1) and “Gums, 
Resins, Tannin and Essential Oils” (Volume 2).

Volume 3 provides a review of toxic plants, not just in the 
Australian context, but from wider afield. However, there 
is usually an Australian theme to begin with that leads 
the author to describe the native plants in a wider context. 
For example, the chapter titled “Foaming Fish Poisons” 
starts by outlining the use of fish poisons by the Austra-
lian Aborigines, but then extensively discusses plants used 
as fish poisons from around the world, drawing parallels 
with relevant Australian plants. Hence, a mention of soap 
bark (Quillaja saponaria, Quillajaceae) leads to a discussion 
of native saponin-containing plants also employed as fish 
poisons. This is followed by an interesting exploration of 
native stock poisons, including plants that naturally accu-
mulate fluoroacetic acid or 1080, a well-known poison. 
1080 is used to control feral animals in Australia, and 

it is believed that several native 
animals, such as brush-tailed 
possums, bush rats, and western 
gray kangaroos, have adapted to 
the poison due to their consump-
tion of local flora that contain 
the toxin. Other topics covered in 
Volume 3 include irritant poisons, 
native plants used as foods after 
detoxification, and poisonous 
ferns and cycads. 

The theme of Volume 4 is 
plants (and phytochemicals) as 

medicines today. This necessitates a broader context, with 
many of the species discussed being neither native nor 
naturally introduced to Australia, although several of those 
mentioned are cultivated (e.g., the opium poppy [Papaver 
somniferum, Papaveraceae] in Tasmania). Nonetheless, there 
is still a generous smattering of Australian native plants 
reviewed, including an excellent chapter on pituri (Duboisia 
hopwoodii, Solanaceae), a source of nicotine and nornico-
tine, and a popular stimulant used by the Aborigines. The 
chapter goes on to describe related species such as corkwood 
(D. myoporoides), which is still grown commercially as a 
source of tropane alkaloids (e.g., scopolamine and hyoscya-
mine). Other topics covered in Volume 4 include miner-
als as medicines (fascinating, though somewhat off topic), 
bush medicines with potential to become mainstream 
herbs, steroids from yams (Dioscorea spp., Dioscoreaceae), 
and the kangaroo apple (Solanum aviculare and S. lacini-
atum, Solanaceae), a controversial topical treatment for skin 
cancers.

Both volumes provide extensive references: in Volume 3 
the list of references spans 43 pages (9% of the book), and in 
Volume 4 it is 50 pages (also 9%). A high degree of academic 



BOOK REVIEWS

74  •  I S S U E  109  •  2016  •  www.herbalgram.org

rigor is clearly evident, although it is occasionally hurt by a 
significant typographical or factual error. For example, on 
page 415 of Volume 4, the table heading reads “… Symp-
toms of Nicotinic Acid Poisoning” when it is clearly refer-
ring to symptoms of nicotinic-type alkaloid poisoning. On 
page 124 of the same volume, aesculin (esculin) is described 
as a saponin, when it is actually a coumarin. Confusing 
esculin, found in horse chestnut (Aesculus hippocastanum, 
Sapindaceae) seed, with escin, found in the bark, is a 
commonly made error.

These books are most relevant to botanists, ethnopharma-
cologists, natural product researchers and related scholars, 
and those with a keen interest in Australian medicinal plants 
and their future development. The volumes are replete with 
potential leads deserving more research attention. But these 
two volumes of the series are not primarily texts for herbal 
clinicians. The focus is often on toxic or highly active plants 

that will be of more interest to pharmaceutical research-
ers. Also, where the author does touch on more well-known 
herbs, there are some errors of fact. One example in Volume 
4 (page 142) is in reference to a clinical trial on gotu kola 
(Centella asiatica, Apiaceae) used in long-distance air travel, 
where the dose is described as “fairly low” at 60 mg three 
times a day. In fact, this was a highly active dose, since the 
trial in question used isolated triterpenoids from the plant, 
rather than a whole extract. 

These and other minor shortcomings notwithstanding, 
Volumes 3 and 4 of Medicinal Plants in Australia are a proud 
addition to my herbal library. 

—Kerry Bone, MCPP, FNHAA, FNIMH, DipPhyto (Hons) 
Director, Research and Development, MediHerb

Warwick, Australia

Aromatherapy and Herbal Reme-
dies for Pregnancy, Birth, and 
Breastfeeding by Demetria Clark. 
Summertown, TN: Healthy Living 
Publications; 2015. Paperback, 183 
pages. ISBN: 978-1-57067-
328-3. $14.95.

Clark, who also 
authored Herbal Heal-
ing for Children (Healthy 
Living Publications, 
2011), combines plant-
based medicine and 
aromatherapy for the 
conditions unique to 
pregnancy and childbirth in her latest 
text. Emphasizing product quality, the 
book provides an introduction to both 
healing modalities, a list of commonly 
used oils and herbs, and a cautionary 
list of those to avoid. The remaining 
sections are divided by stage, offer-
ing remedies for pregnancy, labor, and 
postpartum considerations including 
breastfeeding. Each remedy section 
offers easy-to-follow recipes for healing 
tinctures, teas, ointments, and salves.

Discovery, Utilization, and 
Control of Bioactive Components and 
Functional Foods by 
Danik M. Martirosyan 
and Sean Liu, eds. 
Dallas, TX: Food 
Science Publisher; 2014. 
Paperback, 222 pages. 
ISBN: 9781503012462. 
$229.00.

This volume compiles 

the proceedings of the 17th Interna-
tional Conference of the Functional 
Food Center. Co-organized by the 
United States Department of Agricul-
ture (USDA) Agricultural Research 
Center and held in San Diego, Califor-
nia, the conference brought together 

experts in medicine, biology, and 
the food industry. Their discus-
sions and dissertations focus on 
alleviating the effects of modern 
pharmaceuticals and chronic 
disease, laying the foundation for 
an emerging field of science. Topics 
presented include the biological 
activity of modified citrus pectin, 
bioactive properties of Icelandic 

brown seaweed (Saccharina latissima, 
Laminariaceae) extract, and an investi-
gation of indigenous medicinal vegeta-
bles in Iran as a source of antioxidants.

Isabella’s Peppermint Flowers by 
Susan Leopold. Richmond, VA: Susan 
Leopold; 2014. Hardcover, 36 pages. 
ISBN: 9780692333020. 
$18.00.

Written by Susan 
Leopold, PhD, exec-
utive director of 
United Plant Savers, 

and illustrated by 
Nicky Staunton, 
a Virginia conser-
vationist, Isabella’s 
Peppermint Flowers teaches chil-
dren about local Virginia flora 
and encourages them to learn 
about botany and the ecosystem. 
Isabella, her sister Flora, and their 
mother explore woodland wild-

flowers as they search for their favorite 
“peppermint flowers.” Along the way, 
the girls discover Virginia’s history as 
told through nature.

Fundamentals of Complementary 
and Alternative Medicine, 5th ed. 
by Marc S. Micozzi. St. Louis, MO: 
Elsevier; 2015. Hard-
cover, 702 pages. 
ISBN: 978-1-4557-
7407-4. $86.95.

Focusing on 
emerging thera-
pies and those best 
supported by clini-
cal trials and scien-
tific evidence, the latest edition of  
Fundamentals of Complementary and 
Alternative Medicine provides an over-
view of the field of complementary 
and alternative medicine (CAM). 
Marc Micozzi, PhD, MD, covers 
systems and therapies, including mind, 
body, and spirit; traditional Western 

healing; and traditional systems 
from around the world. The text 
includes discussions of homeopathy, 
massage, manual, and chiroprac-
tic therapies, as well as revised and 
updated chapters on osteopathy, 
herbal medicine, aromatherapy, and 
naturopathic medicine. The new 
edition provides content from well-

respected contributors such as Joseph 
Pizzorno, ND; Daniel Moerman, 
PhD; Hunter “Patch” Adams, MD; 
and a new foreword from George D. 
Lundberg, MD, former editor of the 
Journal of the American Medical Asso-
ciation.

New Book Profiles
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Herb and natural products supplier Juer-
gen Ambrosius passed away on November 23, 
2015, following complications from surgery. A 
lifelong purveyor of herbs, spices, gums, and 
extracts, Ambrosius was highly involved in the 
European herbal industry and a major propo-
nent of the growing US industry in the 1970s, 
supporting the American Herb Trade Associa-
tion, the herb industry association that preceded the formation 
of the American Herbal Products Association.

Born on April 1, 1945, Ambrosius went to school in Lübeck, 
Germany, and began his professional career with an appren-
ticeship as a merchant at Villeroy & Boch, a ceramics manu-
facturer. In 1965, he joined his family’s business, Heinrich 
Ambrosius GmbH, in the Hamburg office. The company, later 
called Ambro GmbH, was founded in 1929 by Ambrosius’s 
grandfather and sold botanical flavorings for pipe tobacco. The 
scope of the business quickly grew to include a wide assort-
ment of spices and medicinal botanicals imported from eastern 
Europe and Asia.

“Our two families had a long history of business coopera-
tion, mutual personal admiration, and friendship,” wrote Peter 
Landes, president of KHL Flavors, whose family business 
extends back several generations, emigrating from Hungary 
to New York after World War II (email to M. Blumenthal, 
December 8, 2015). “My father, Joseph Landes, did a good deal 
of business with Juergen’s grandfather during his many trips to 
Hamburg from Budapest. I always found Juergen to be honest, 
reliable, and helpful in all matters. His reputation was impec-
cable and closely guarded by him as the scion of an old and 
honorable trading company with strong contacts throughout 
the world.”

Ambrosius’s reputation as a skilled businessman soon became 
known by members of the US herb industry. “Juergen Ambro-
sius was one of the first persons from the European group of 
suppliers I had the privilege to meet during the embryonic 
phase of the botanical business in America in the early 1970s,” 
wrote Ben Zaricor, founder of Good Earth Teas and the Fmali 
Herb Company, a major supplier of domestic and imported 
botanicals to the US herb trade in the 1970s and 1980s (email 
to M. Blumenthal, November 27, 2015). “He was not only a 
businessman but an expert who knew the technical side of the 
commerce for beverages, supplements, and cosmetics products 
that represent a significant market share amounting in the 
billions of turnover annually.”

US herb companies often turned to European suppliers to 
acquire products, which could be expensive and required navi-
gating the tangled legal web of the international import/export 
business. One of those companies was founded by Jim Adelson. 
“I met Juergen in 1972,” wrote Adelson, founder of the herb 
and spice importer and wholesaler Aphrodisia in New York 
(email to M. Blumenthal, December 7, 2015). Adelson worked 
in partnership with Ambrosius for more than 30 years. “This 

was a time when the herb industry … was in real infancy. 
There were perhaps a dozen other companies that were 
beginning to sell herbs or herbal products to the growing 
numbers of post-Woodstock people who were looking for 
natural products.” 

Ambrosius took a personal approach to his work, often 
traveling overseas to meet with his clients and partners, 
and his generosity was boundless. “I will always remem-
ber the fine friend, partner, and mentor that Juergen was 
to me,” Adelson added. “Juergen was important to the 
fabric and growth of the US herb industry. His passing 

is a loss to all of us.”
Caroline MacDougall, founder and CEO of Teeccino and 

an employee of Celestial Seasonings in the early 1970s, also 
recalled Ambrosius’s unwavering support for and deep knowl-
edge of the fledgling botanical industry. “He realized that 
young entrepreneurs were the soul of innovation that propelled 
the growth of the herb industry from its early beginnings, when 
only pharmaceutical companies imported herbs in the US, to 
the heights we know now of a multi-billion dollar industry that 
encompasses teas, supplements, body care products, and much 
more,” MacDougall wrote (email, December 9, 2015). “Juergen 
was a key player in the success of our industry.”

Ambrosius assumed control of Ambro GmbH with his part-
ner, Uwe Schmanns, in 1991 and continued in the business 
even after selling the company to the Martin Bauer Group, the 
world’s largest supplier of botanicals. Upon leaving Ambro in 
2000, he took his natural products expertise to Worlée, another 
old family-owned supplier of botanicals in Hamburg, where 
he served as sales director for herbs for 10 years before retiring. 

Described as a person with “keen insight and appreciation” 
by Zaricor, Ambrosius dedicated his almost 50-year career to 
the acquisition and sale of quality raw materials and natural 
products in Europe and beyond. “He was very passionate about 
his job, and made many friends in the herb industry,” wrote his 
son, Hendrik (email to M. Blumenthal, November 27, 2015).

“Juergen Ambrosius was a true gentleman and, so far as 
I know, was admired and respected by everyone who knew 
him,” said Mark Blumenthal, founder and executive director 
of the American Botanical Council (ABC) and editor-in-chief 
of HerbalGram. “I will always remember his hosting me in 
Lübeck, the ancient Baltic Sea port city, during my first trip to 
Germany in the 1980s.” 

A devoted and beloved husband and father, Ambrosius is 
survived by his wife, Karin; his son, Hendrik; his daughter, 
Birte; and his granddaughter, Kim.

“It is [a] great sadness to lose such a person who was as much 
a pioneer in the re-emergence of the use of herbs in America as 
anyone I know,” said Zaricor. “He was honest, forthright, and a 
straight thinker in the burgeoning American herb trade…. He 
saw the potential and understood the promise it held for those 
willing to invest the money and the time in finding allies who 
would support and grow the herb trade. He will be missed.”  

—Hannah Bauman

Juergen Ambrosius
1945-2015
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Friends, colleagues, and family mourn the 
passing of Thomas J. Mabry, PhD, a natu-
ral products chemist and biologist. He was 
83 years old. Mabry spent his career in the 
department of botany at the University of 
Texas – Austin (UT), working from 1962 until 
his retirement as professor emeritus in 2006. 
During his tenure, Mabry mentored over 70 
graduate students for both master’s and doctoral degrees. 

“Tom will always be remembered by the scientific commu-
nity for his cutting-edge contributions to chemotaxonomy, 
structural elucidation of important medicinal and poisonous 
plant natural products, and insights into the biochemistry 
and evolution of the very unique pigments known as the beta-
lains,” wrote Eloy Rodriguez, PhD, who earned his doctor-
ate under Mabry’s supervision (email to M. Blumenthal, 
December 21, 2015). Mabry’s research group was the first to 
identify the structures of various natural compounds known 
as betalains. These plant pigments are present in beets (Beta 
vulgaris, Chenopodiaceae), cacti (Opuntia spp., Cactaceae), 
and bougainvillea (Bougainvillea spp., Nyctaginaceae), but 
they are wholly separate from red-purple-blue anthocyanins.

Mabry was born in Commerce, Texas, and grew up on 
a farm. After graduating as his high school’s valedictorian, 
he attended East Texas State College (now a part of the 
Texas A&M University system) and earned both his bach-
elor’s and master’s degrees in chemistry. In between earning 
his master’s and his doctorate, he served two years in the 
Air Force as a commissioned research chemist. In 1956, he 
earned his doctorate in organic chemistry from Rice Univer-
sity in Houston. Among his numerous professional and orga-
nizational affiliations, Mabry served on the Advisory Board 
of the American Botanical Council (ABC).

During Mabry’s postdoctoral fellowship at the University 
of Zurich’s Organic Chemistry Institute, he worked under 
the supervision of Professor Andre Dreiding to determine the 
structure of betanin, which at the time was thought to be an 
anthocyanin pigment in red beets. Dreiding’s group proved 
otherwise, recognizing a completely new class of pigments: 
the betalains.1

After Mabry joined the faculty at UT, he dedicated 
himself to both his students and his research. Shortly after, 
in 1966, he organized the Phytochemical Society of North 
America and served as its first president. Maureen Bonness, 
PhD, another doctoral student of Mabry’s, recalled that 
he was awarded numerous grants and always made sure 
that his students had the funds they required (email to M. 
Blumenthal, January 2, 2016). “Tom sincerely cared about 
everyone in his group,” she wrote. “We were the lucky ones, 
to be in the Tom Mabry group.”

“I will always remember Tom for his grand generosity, his 
outstanding mentorship, and his willingness to find ways to 
support the large number of graduate students in his labora-
tory,” wrote Rodriguez. “Many of the former students were, 

and are still, outstanding scientists in their 
respective fields.”

“I am very fortunate and grateful for having 
crossed paths with Tom early in my life,” wrote 
Barbara Timmermann, PhD, ABC Advisory 
Board member and Distinguished Professor 
at the University of Kansas (email to M. 
Blumenthal, January 21, 2016). “I learned a 
great deal from his teachings, perennial enthu-
siasm, and willingness to chart new territories 
in the interface of chemistry and botany…. 
Always generous with his time and ideas, he led 

by example and I’m glad I listened to him. When I thanked 
Tom on graduation day for giving me wings and teaching 
me how to fly, he replied simply, ‘Pass it on,’ and this I keep 
trying.”

Mabry served as the chair of the botany department at 
UT from 1980-1986, and under his leadership, it gained 
national recognition and acclaim. “Tom was a major force 
in the botany department at UT and, with an array of 
gifted colleagues, ensured the department’s status as the best 
botany department in the country until it was reorganized 
out of existence,” wrote Beryl Simpson, PhD, C.L. Lundell 
Professor of Systematic Botany at UT, and author of a lead-
ing textbook, Economic Botany: Plants in Our World (email to 
M. Blumenthal, December 22, 2015). “He was a major factor 
in my deciding to join the faculty.”

The University of Texas honored Mabry’s achievements 
and leadership by appointing him as a Jack C. Wrather 
Centennial Endowed Fellow at the university’s IC2 Institute 
in 1986, by bestowing upon him the UT-Austin Graduate 
School’s Outstanding Doctoral Teaching Award in 1991, 
and, upon his retirement, by creating the Professor Tom J. 
Mabry Endowed Excellence Fund in Phytochemistry and 
Plant Biology. Ten years later, in 2001, Mabry received the 
Norman R. Farnsworth Research Achievement Award from 
the American Society of Pharmacognosy. During his accep-
tance speech, Mabry said:

I proudly report that my role in complex biological 
chemistry investigations, and my stimulating inter-
actions with a large number of fascinating colleagues 
and special friends continue still today to be a great, 
exhilarating, 40-year ride! It is written that a man is 
not old until regrets take the place of dreams. Well, 
I’m pleased to start each sunrise with dreams filled 
with love and hope; happily, a few of the dreams are 
even realistic. Just as in my weekly card game with 
seven good friends, I urge each new day to cut the 
cards, deal me a hand, and let us play!

In addition to these honors, Mabry received numer-
ous accolades, awards, and grants over his lengthy career: 
a Guggenheim Fellowship at the University of Freiburg, 
Germany; the Alexander von Humboldt Senior Scientist 
Award for research with Professor Dietmar Behnke at the 
University of Heidelberg, Germany; the American Chemi-
cal Society Award for the Application of Chemistry to Food 
and Agriculture; and the Pergamon Prize from the journal 
Phytochemistry. 

Thomas J. Mabry
1932-2015
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David Slatkin, PhD, who served as 
the treasurer of the American Society of 
Pharmacognosy (ASP) for more than 30 
years, passed away on November 16, 2015, 
at the age of 72 from complications due to 
Parkinson’s disease. Slatkin was an influen-
tial force in the field of pharmacy, serving 
as senior administrator or founder of several 
colleges of pharmacy, in addition to his long career at the ASP.

Born in Scarsdale, New York, on December 1, 1942, Slat-
kin earned bachelor’s degrees in chemistry and pharmacy 
from Wayne State University and Mercer University Southern 
School of Pharmacy, respectively. While at Mercer, he received 
the Merck Award from the university. He went on to earn his 
doctorate in 1972 from the University of Mississippi School of 
Pharmacy, where he was an American Foundation for Pharma-
ceutical Education – Edwin Leigh Newcomb Memorial Fellow.

In a memorial tribute co-authored by Paul Schiff Jr., PhD, 
Melany Puglisi-Weening, PhD, and John Cardellina II, PhD, 
for the ASP newsletter, Schiff recalls being an assistant profes-
sor at Mississippi during Slatkin’s time there. He recounts his 
first impression of Slatkin as “‘intelligent; focused; energetic; 
ambitious; likeable; and possessing an unmistakable kinesis 
in his actions and manner.’ Wherever ‘Slats’ was, things were 
happening!”1

Slatkin was appointed as a faculty member at Northeast Loui-
siana University in 1971 and subsequently moved to the Univer-
sity of Pittsburgh School of Pharmacy as assistant dean for 
student affairs in 1973, a position he held until 1991. During his 
tenure at Pittsburgh, he, along with Schiff and Joseph Knapp, 
PhD, “developed the concept of a ‘patient-oriented’ curriculum 
… [which] ultimately formed the basis for the development of 
many modular courses in PharmD curricula in the 1990s.” He 
continued to be involved in pharmacy administration, advis-
ing graduate students and founding three colleges of pharmacy: 
the Chicago State University College of Pharmacy (Downers 
Grove, Illinois) in 1991 and the pharmacy colleges at Midwest-
ern University (Glendale, Arizona) in 1998. In 1981, he joined 

the staff of the ASP as treasurer, a position he held until his 
retirement in 2012. 

In his tribute, Cardellina recalled: “At my first ASP meet-
ing, hosted by David Slatkin, Paul Schiff and Joe Knapp 
in Pittsburgh in the early 1980s, David handled the finan-
cial aspects of that meeting with the same calm, focused 
demeanor that he did 30 years later. Over the next three 
decades, I came to know David better and my respect and 
appreciation for all he did for the Society grew exponentially.”

Slatkin took an active role in pharmacognosy research, 
authoring or co-authoring more than 80 research articles on 
a variety of subjects, and frequently serving as a reviewer for 

the ASP’s Journal of Natural Products and the Journal of Pharma-
ceutical Sciences. In 1999, he was selected by the American Phar-
macist magazine as one of the 50 most influential pharmacists 
in the United States, and, in 2004, he was the main organizer 
of the International Congress of Natural Products Research in 
Phoenix, Arizona. Chicago State University honored his long 
career by establishing a symposium in 2012 in his name.

Chris Ireland, PhD, former ASP president and dean of the 
College of Pharmacy at the University of Utah, was quoted 
as saying: “Working with David while I was President of ASP 
and throughout our many years together in the ASP was a true 
joy. David was the consummate professional when it came 
to managing the financial portfolio of the Society. He was a 
cautious but wise manager of investments and the society bene-
fited greatly from his stewardship of our finances…. I greatly 
admire the scope of David’s understanding and commitment to 
professional pharmacy education. He will be greatly missed.”1

Friends and family remember Slatkin’s generosity, kindness, 
and devotion to his community and faith. Slatkin is survived 
by his wife of 49 years, Judy Slatkin; daughters, Laura Stoll and 
Stephanie Irgang; and six grandchildren. 

—Hannah Bauman
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“Tom figured out how to make things happen: how to be 
successful within phytochemical research, within scientific 
publishing, within academia, within the vagaries of funding, 
and across continents,” wrote Bonness. “The nexus was his 
cultivation of a prodigious network of people who were not 
only collaborators, but also friends. All this was done with a 
certain gusto, calculated, yet willing to take risks, and a hint 
of mischievousness.”

Memorial services for Mabry were held in Austin on 
December 29, 2015. He is survived by his wife, Helga Johanna 
Humm Mabry; daughter, Michele Mabry Cooley; son, Patrick 
Thomas Mabry; three grandchildren; and hundreds of deeply 
grateful mentees, both official and otherwise.

“The legacy of Tom Mabry will live on forever in his many 
books, publications, assays, and his students,” Rodriguez 
concluded. “I can truly say that Tom will be greatly missed 
by family and the world community, and most especially by 
a former young undergraduate.” 

—Hannah Bauman
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Renowned chemist and researcher 
Boxin Ou, PhD, passed away on 
May 13, 2015, at the age of 49. Ou 
was a leading expert on antioxi-
dants and the chief inventor of the 
Brunswick ORAC (Oxygen Radical 
Absorbance Capacity) method. His 
research covered traditional Chinese 
medicine (TCM) botanical formu-
lations as well as many of the products commonly labeled 
“superfoods” because of their antioxidant capacities, such as 
açaí (Euterpe oleracea, Arecaceae) berry, green tea (Camellia 
sinensis, Theaceae), and grape (Vitis vinifera, Vitaceae) seed 
extract.

Born in Beijing, China, Ou graduated from the Nanjing 
University of Chinese Medicine, one of China’s oldest educa-
tional programs for TCM, and became a pharmacist. After 
practicing pharmacy for several years, he earned his master’s 
degree in phytochemistry from the China Pharmaceutical 
University in Nanjing and immigrated to the United States. 
In 2000, Ou earned his PhD in medicinal analytical chemis-
try from the Massachusetts College of Pharmacy and Health 
Sciences.

In 1997, Ou became one of the founding scientists of 
Brunswick Laboratories, Inc., in Southborough, Massachu-
setts, and served as chief science officer until 2012. While at 
Brunswick Labs, his team of scientists pioneered innovations 
in antioxidant testing and bioanalytical services that quickly 
and efficiently demonstrate the efficacy of natural products. 
“Boxin was a key collaborator in our early efforts in the 1990s 
to characterize the antioxidant capacity of açaí,” wrote Alex-
ander Schauss, PhD, senior director of research and CEO at 

AIBMR Life Sciences, Inc. (email, December 19, 2015). 
“He was meticulous in performing his duties as a chem-
ist.”

Working closely with the US Department of Agricul-
ture’s Arkansas Children’s Nutrition Center on an eight-
year series of studies of the antioxidant capacities of a 
wide range of foods, Ou helped improve and validate 
the ORAC method. This quickly became an interna-
tional testing standard, and Brunswick Labs currently 
contracts with some of the largest food production 
companies in the world, helping to develop functional 
and medicinal products. From his work related to the 
ORAC method, Ou obtained two patents: “Method for 

assaying the antioxidant capacity of a sample” in 2002, and 
“Method for assaying the antioxidant capacity of a skin care 
product” in 2008.

After leaving Brunswick Labs in 2012, Ou co-founded 
International Chemistry Testing in Milford, Massachusetts, 
to explore his interests beyond the chemistry of free radicals. 
As president and CEO, he presided over the company, which 
specializes in bioactivity testing, botanical ingredient authen-
tication, and contract research. He also served as the director 
of Dover Sciences at the time of his death. In 2014, he was 
included on the list of “World’s Most Influential Scientific 
Minds” by Thomson Reuters.

Ou was a popular lecturer and served on the editorial 
boards of Food Chemistry and Current Nutrition and Food 
Science. He also authored or co-authored more than 30 manu-
scripts concerning the antioxidant capacities of a variety of 
different botanicals. 

Ou is survived by his wife, Donghong “Cathy” Zeng; son, 
Isaac; brother, Boyi; and parents, Qingxian Ou and Tao Gao. 
His family held a private funeral service honoring his life on 
May 23, 2015, in Franklin, Massachusetts. 

—Hannah Bauman

Boxin Ou
1965-2015
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requirements. Services for dossier preparation & submission also available. For more information email regulatoryinfo@anngregulatory.eu.

Tea Business Development: 60 years combined experience supporting new and existing tea ventures from start-ups to Fortune 500 companies. 
Original recipes, flavor and functionality enhancements, raw materials sourcing, production trouble-shooting, regulatory, scientific substantia-
tion, and more. Former Whole Foods and Celestial Seasonings blend-masters, R&D / Q.C. Tea Bags, loose teas, RTD. Advisory services for 
wholesale, branded consumer products, and retail operations. Email us with your information and needs: sage@sagegroupnetworks.com.

Montana YewTip™ products, the natural Taxane source, Pacific Yew (Taxus brevifolia). Sustainably wildcrafted and manufactured exclusively 
by Bighorn Botanicals, Inc., Noxon, Montana. Capsules, tea, powder, tincture, oil, salve, lotion, soap, and lip balm. To review our products, 
go to www.bighornbotanicals.com. For more information, including ethnobotany, sustainable harvest protocols, safety, and biological activi-
ties, click on the “Plant Profile.” Order online or call toll-free 1-888-847-1223.
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Other

Herbal News & Events!
Weekly eNewsletter from ABC
Keeping you up to date on upcoming 
conferences, symposia, webinars, and 
other herbal community events.

Also includes a weekly roundup of media articles of 
interest.  And more!

ABC members automatically receive the premium 
version of Herbal News & Events each week, so join 
today at www.herbalgram.org/join.

A free version is also available when you register at  
www.herbalgram.org. 
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Castor
(Ricinus communis, Euphorbiaceae)

Two main products are derived from the castor plant: beneficial castor oil and deadly ricin, a water-soluble poison that is considered by 
the US Centers for Disease Control and Prevention to be one of the most toxic naturally occurring substances.1 A lethal dose of ricin for an 
average-sized adult is 1.78 mg, while ingestion of one or two castor seeds can be fatal to a child. The most famous case of ricin poisoning 
may be that of Georgi Markov, a Bulgarian dissident who died after an assassin stabbed his leg with an umbrella tipped with a ricin pellet. 
Despite this, castor oil, which is also produced from the seeds or “beans” of the plant (but from seeds that have had their ricin-containing 
hulls removed2), has a long history of use in traditional systems of medicine where the plant flourishes: the Mediterranean, eastern Africa, 
and India. It is used largely in cosmetic preparations for its emollient properties and is a popular ingredient in skin conditioners, lip salves, 
and ointments.3 Castor oil is also a common folk remedy for constipation. Castor bean has been used traditionally for its anti-tumor prop-
erties, and to treat epilepsy, rheumatoid arthritis, and cirrhosis.4-6
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Founded in 1988, the member-supported American Botanical Council:
SERVES members in more than 81 countries worldwide
EDUCATES consumers, healthcare professionals, researchers, educators, 
industry and the media on the safe and effective use of medicinal plants
ADVOCATES responsible herbal production and use
ADVISES the media on emerging herbal science
PROMOTES a healthier world through responsible herbal use.

 
Join Us! 
In return, you’ll receive access to a wealth of herbal data via:

ABC’s acclaimed quarterly journal, HerbalGram
8 online databases of herbal information (depending on membership level)
Regular electronic updates on herbal news that matters to you

• 12 Monthly HerbalEGrams, 51 Weekly Herbal News & Events updates, and 360 HerbClips  
   per year, plus other Member Advisories

And much more.

Join Us
The

Invites You To

Individuals, organizations, and companies support ABC through membership

or contact Denise Meikel at denise@herbalgram.org or (512) 926-4900 ext. 120.

Learn more at
www.herbalgram.org

The American Botanical Council is the leading nonprofit education and research 
organization using science-based and traditional information to promote the 
responsible use of herbal medicine.



Curcumin, endowed with powerful
antioxidant activity, has been shown to

support joint mobility and eye health.
Unfortunately, the bioavailability

of the natural form is low.
Which is why Indena developed

Meriva®, a curcuminoid
formulation that uses the exclusive,

patented Phytosome system
to increase bioavailability

of the natural active principles.
Meriva® improved the treadmill

walking performance of subjects by
more than 200% in just two months.

Furthermore, Meriva® showed
a significant improvement in

individuals with eye challenges.
To discover more about how

Meriva® unlocks the benefits of
curcuminoids, visit indena.com today.
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