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dear reader
Mourning the Loss of Steven Foster 

I never thought I’d be writing about this, nor am I certain that 
I’m fully prepared to, especially since it deals with a friend and 
colleague who was more than 10 years younger than I am. But such 
is life, and death.

Since the sudden, unexpected death of our close friend and ABC 
ally Steven Foster on January 15, 2022, much has been written 
about him. I am one of many who have tried to capture, in words, 
who Steven was, and still is, to his many friends and professional 
colleagues here at ABC and in our extensive herbal community. 

I cannot adequately describe him and his enormous gifts to the 
herb profession and contributions to the public’s understanding of 

the beauty and benefits of herbs and medicinal plants. Normally, I would have written “benefits” before “beauty,” 
since extolling the many virtues of medicinal plants is such a large part of ABC’s nonprofit research and educational 
mission. But the reason is obvious: Millions of people have viewed his stunning photography. Steven Foster captured 
the shape, color, details, and phenomenal beauty of thousands of medicinal and other plants. His ability to capture 
light in the lenses of both professional Nikon cameras and smartphones is paralleled by few. He frequently commented 
about the distinction between a true photograph versus a “snapshot.” Steven always produced “photographs.”

But Steven was much more than a world-class photographer. He was an excellent writer and researcher and a 
consummate archivist: a truly amazing living library, with a vast amount of knowledge about the contemporary herbal 
movement. When I needed to confirm something about the American herb industry and community’s development, 
Steven would frequently send me a digital scan of some fax from the early 1990s, for example. His articles were beau-
tifully and authoritatively written and meticulously researched and referenced. He authored some of the most impor-
tant and seminal articles we’ve published in HerbalGram’s 39-year history. The same can be said for his hundreds of 
articles in other publications. And then there are his books — 21 of them.

We were friends for about 43 years, since I first met him at Paul Lee’s house in Santa Cruz around 1978. Steven 
was an integral part of the Herbal Renaissance and part of the vision, intelligence, and dedication that propelled that 
modern-day revival of traditional medicinal plants. 

He became one of my closest advisors, a true ally, and a close friend. He often acted as a “consigliere,” particularly 
about what subjects we should cover in HerbalGram and other ABC publications and programs. He served on the 
ABC Board of Trustees for 23 years, 10 as its president. He had a deep institutional memory of HerbalGram, ABC, 
the herb community, the Eclectic physicians, pharmacognosy, ethnobotany, conservation, and so much more, all in 
the fertile and brilliant mind of a man who never attended college. Sometimes, he would remind me of an article we 
published in HerbalGram 20 years ago, one that I had forgotten until his prodding. 

Every year, Steven, along with the late Jim Duke, PhD, was a key member of the selection committee for the ABC 
James A. Duke Excellence in Botanical Literature Award. This year, as we are considering new titles for this award, 
Steven’s absence has made our task much more challenging.

I could go on and regale you with anecdotes about his knowledge, wisdom, generosity, humor, and much more, but 
space is limited. And for that, I ask forgiveness from you, dear reader (and you, too, Steven). There are more tributes 
to Steven on the memorial page we have built on ABC’s website.

When the history of the American herb movement of the past 40 years is written, it will certainly include Steven. 
I find that somewhat ironic, because that history could have been, and should have been, written by Steven himself, 
since he was such a retentive and expressive student of the history of herbs. A salient example of his penchant for 
history: We commissioned his fascinating, comprehensive, and detailed “A Brief History of Adulteration of Herbs, 
Spices, and Botanical Drugs” article in HerbalGram issue 92 as the first article to be published under the aegis of the 
ABC-AHP-NCNPR Botanical Adulterants Prevention Program. This was the cornerstone and starting point for this 
now-11-year-old international consortium to educate about and fight against fraud — something Steven was passion-
ate about. 

In this issue, we also include memorial tributes to other friends and colleagues whose lives have enriched us: the 
incredible master gardener and seedsman Gabriel Howearth, Moroccan saffron researcher Mounira Lage, PhD, the 
“father of Aloe vera” Ivan Danhof, PhD, MD, British medicinal botanical compiler Peter Bradley, and the internation-
ally revered pharmacognosy professor Hildebert Wagner, PhD. They all added immeasurably to the rich tapestry of 
the world of medicinal plants.

Blumenthal (left) and Foster. Photo ©2022 ABC
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Boswellia papyrifera outgrows Acacia trees on rocky soil in Tigray, Ethiopia.
Photo ©2022 Peter Groenendijk

40   The Future of Frankincense: Understanding the Plant’s 
Diversity Is Key to Its Conservation

 By Sue Canney Davison, PhD, Frans Bongers, PhD, and Denzil Phillips, MSc

 Frankincense (Boswellia spp., Burseraceae) resin, one of the gifts of the Magi in the New 
Testament, has a long and rich history. Now, demand for frankincense has increased as 
essential oils from the resin are used in the growing aromatherapy market. Unanswered 
questions about the resin and the plants themselves could have significant implications 
for the future supply and health of wild populations. This article discusses current 
research and conservation priorities to help ensure the long-term future of frankincense, 
as well as the livelihoods of people in the arid or semi-arid and often resource-poor 
regions where these iconic trees grow.

60   Tribute to Steven Foster: 1957–2022
 By Hannah Bauman

 Botanist, author, photographer, and herbal community icon Steven Foster died on 
January 15, 2022. Foster, who got his start at a Shaker herb farm in Maine at age 17, 
was an integral part of the American herbal community. His photography and consulting 
work took him around the world, and he experienced the herbal medicine trade from the 
workers in the field to high-level executives. He generously lent his time and extensive 
knowledge to organizations, including the American Botanical Council (ABC). At ABC, 
he served on the Board of Trustees for 23 years, 10 of which he was the president of 
the board. His photography appeared in every issue of HerbalGram since issue 24 in 
1991, and he was a longtime contributing editor of the journal. His influence spread 
throughout the herbal community in ways large and small, and will continue to be felt 
for decades.
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Shatavari
Asparagus racemosus

Family: Asparagaceae (formerly Liliaceae)

By Josef Brinckmann and 
Marisa Williams, ND

INTRODUCTION 
Asparagus racemosus is known as shatavari and sata-

war in India,1 satamuli in Bangladesh,2 chattavari3 and 
hathawariya in Sri Lanka,4 kurilo in Nepal,5 and ni-shing 
in Bhutan.6 The genus Asparagus, which is a member of 
the asparagus family (Asparagaceae), includes about 120 
species.7 Asparagus racemosus is a perennial, climbing vine 
that reaches 1-3 m (3.3-9.8 ft) in height. Numerous tuber-
ous roots, which are the parts harvested for medicinal use, 
cluster below the basal end of the stem.5 Clusters of tiny, 
fern-like leaves are green in summer and turn pale yellow 
in late autumn, which indicates that the roots are ready 
to be harvested (usually from November to December in 
India). The flowers are white, fragrant, and tiny. In India, 
flowering and fruiting occur from December to January,8 
although in the early 21st century, flowering and fruiting 
were observed to occur from January to February. One 
study reported that climate change impacts have advanced 
the species’ flowering and fruiting time in India by 15 to 30 
days in recent years.9

Asparagus racemosus is xerophytic (adapted to surviving 
with little water) and prefers semiarid to subtropical and 
cool environments.8 It occurs in southern Asian coun-
tries, including Bangladesh10; Bhutan11; India, in seven of 
15 defined agro-climatic zones; Nepal12; northern Paki-
stan13,14; and Sri Lanka.4 The species also occurs partly in 
eastern Asia (in southern parts of Tibet, China),15 south-
eastern Asia (Malaysia15 and Myanmar16), Oceania (north 
to northeastern coastal areas of Australia),7 and parts of 
eastern Africa (Kenya17 and Uganda18). 

In terms of volume, shatavari root ranks among the most 
highly traded medicinal plants in southern Asia, especially 
in India,19 Nepal,12 and Bangladesh.2,10 Much of the global 
supply comes from wild collection in India and Nepal, but 
cultivation has been increasing. Since at least the 1990s, 
more than 90% of wild shatavari from Nepal has been 
exported to India.5,20 In recent years, shatavari cultivation 
also has been successful in some parts of Nepal, especially 
in Makwanpur District, Bagmati Province.5 In Bangladesh, 
cultivation of shatavari began in about 2002, and, since 
then, it has ranked among the top five medicinal plant 
crops, primarily for use in domestic medicines.2 In Bhutan, 
the Institute of Traditional Medicine Services, which is 
responsible for the supply of medicines used in the tradi-

tional Bhutanese gSo-ba Rig-pa (also spelled Sowa Rigpa) 
system of medicine, cultivates A. racemosus.6 

In India, an estimated 5 million kg (5,000 metric tons) 
of shatavari root can be traded annually for domestic and 
export markets. Of that, the Indian herbal medicine indus-
try has been estimated to consume about 2,723 metric 
tons annually, of which 58% is used by medium and large 
companies and 42% is used by small and very small licensed 
herbal medicine processing units. Rural households use an 
additional estimated 675.56 metric tons.19 

In Nepal, shatavari ranks among the top four medici-
nal plants in trade. In the 1990s, licensed wild collection 
of shatavari root in Nepal was estimated at about 391 
metric tons annually,21 of which anywhere from 110 to 359 
metric tons were exported to neighboring India.22 In 2009, 
Nepal’s annual trade volume of shatavari root that was wild 
harvested on government land was estimated broadly from 
355 up to 1,256 metric tons.23 In 2014, Nepal’s Ministry 
of Forests and Soil Conservation listed A. racemosus among 
30 prioritized species for cultivation and economic develop-
ment.5

Shatavari is used mainly in the nationally recognized 
traditional medicine systems of southern and southeastern 
Asia, namely Ayurveda,1 gSo-ba Rig-pa,6 and Unani,24 but 
also is used widely in non-codified regional, tribal, and folk 
medicines of India.25 In recent decades, shatavari also has 
become a popular component of dietary supplement prod-
ucts in the United States (US) as well as of food supplement 
products in the European Union (EU).

HISTORY AND CULTURAL SIGNIFICANCE
Swedish botanist Carl Linnaeus (1707–1778) assigned 

the Latin genus name Asparagus in his 1753 work Species 
Plantarum.26 Asparagus was borrowed from the Greek 
asparagos, which derived from the Persian asparag, meaning 
“sprout” or “shoot,” referring to the spears that emerge in 
the spring.27 German botanist and plant taxonomist Carl 
Ludwig Willdenow (1765–1812) named the species A. race-
mosus in 1799 and stated that the species was distributed in 
India.28 The Latin term racemosus means “with clusters.” 

The common name shatavari comes from the Sanskrit 
language, from which variations like satavar are used in the 
Hindi and Punjabi languages, satavari in the Gujarati and 
Urdu languages, and satamuli in the Bengali language.1,24 
Shatavari means “100 below”; shat means “100” in Sanskrit 
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and avar means “below” in Hindi, referring to the numer-
ous tuberous roots. In Sanskrit, vri means “roots” and vari 
means “husband,” which can lead to various translations, 
including “she who has 100 husbands” (Sebastian Pole, 
co-founder of Pukka Herbs, email to T. Smith, January 11, 
2022). In that regard, shatavari is considered to be a female 
reproductive tonic to enhance fertility and vitality.29 

Traditional medical uses of shatavari-containing formula-
tions were first documented in ancient Sanskrit treatises, for 
which there is disagreement on the compilation dates. The 
earliest complete Ayurvedic treatise, the Charaka Samhita, 
was compiled from about 150 BCE to about 100 CE30,31; 
the detailed surgical text Sushruta Samhita from about 100 
BCE to about 500 CE; Dhanvantari Niganthu from about 
500 CE; and Ashtanga Hridaya Samhita from about 600 CE 
(S. Pole email to T. Smith, January 11, 2022).31 A recent 
review of the Brihatrayi (Major or Great Trio of Composi-
tions) found shatavari as a component of 179 formulations, 
many of which were indicated as rasayana formulations 
(rejuvenative therapies).32 

A study by Thomas et al (2020) on the identities of 
medicinal plants in Ayurvedic classical literature found that 
the Sanskrit basonym (original or earliest name) shatavari 
had six common name synonyms in the Brihatrayi, one of 
which, Rishyaprokta, was shared with three other medici-
nal plants: Mucuna pruriens (Fabaceae), Sida cordifolia 
(Malvaceae), and Teramnus labialis (Fabaceae).31 Another 
ancient Indian Sanskrit treatise, the Kautilīya Arthaśāstra 
(fourth century BCE), described the preparation of a smoke 
mixture for causing blindness in one’s enemies. The mixture 
was prepared by burning A. racemosus and four other plants 
(parts not specified) — Datura metel (Solanaceae), Ipomoea 
paniculata (Convolvulaceae), Shorea robusta (Dipterocar-
paceae), and Solanum surattense (Solanaceae) — with two 
unspecified insects and one unspecified fish.33 

Healers of the Deb Barma clan of the Tripuri people in 
Bangladesh reportedly believe shatavari possesses special 
magical properties that are useful for appeasing the evil 
god Bura debta. Clan healers aim to appease Bura debta 
through pujas (worship) and archanas (offerings). In this 
context, shatavari is placed inside an amulet, which is worn 
around the waist until the wearer is cured, irrespective of 
the disease that is being treated or of other medicinal plants 
that may be prescribed.34 Pastoralist nomadic yak herders 
of Mustang, Nepal, use shatavari therapeutically as a tonic, 
for kidney and liver problems, and for sore throat. Shatavari 
root powder is taken orally with yak milk. For the treatment 
of mastitis (inflammation of breast tissue), a paste is made 
from the roots and applied topically. The herders also use 
shatavari in medicines for yaks.35

In central Bhutan, healers cook the fresh young shoots, 
but also dry and powder the roots, and mix with warm 
water for treating constipation, diarrhea, and ulcers, as well 
as diabetes and tuberculosis.36 In the Naran Valley in the 
Western Himalaya of Pakistan, a paste of shatavari powder 
is applied as an antiseptic for wound healing. Shatavari 
powder also is taken orally as a sexual stimulant.14 For 

treating spermatorrhea (excessive, involuntary ejaculation), 
elders and healers of the Kaniyakaran tribes who live in 
the forests of the South Western Ghats of India report oral 
ingestion of powdered shatavari root (20 g daily) mixed 
with cow milk.37 People of the Bhil tribe in the Thar Desert 
of Rajasthan, India, mix powdered shatavari root with milk 
to treat hemorrhoids.38 

In the Himalayas of Sikkim in northeastern India, shata-
vari root mixed with hay or grain is used in ethnoveteri-
nary medicine as a galactagogue (a substance that promotes 
lactation).39 The Tamang people of central Nepal also cook 
shatavari roots and give them to animals to enhance milk 
production.40 Aboriginal people of Northern Territory, 
Australia, boil the roots in water to make a wash for scabies 
(an itchy skin condition caused by a burrowing mite) and 
skin infections or skin ulcers.41

In the 21st century, monographs for shatavari have been 
admitted to official compendia, mainly in India. In 2004, a 
quality standards monograph for shatavari entered Volume 
4 of The Ayurvedic Pharmacopoeia of India,42 which was 
revised and updated in Volume 8 in 2011.1 In 2007, shata-
vari also was admitted into the fifth edition of the Indian 
Pharmacopoeia.43 Also in 2007, a monograph entered 
Volume 2 of Medicinal Plants of Myanmar.16 In 2009, a 
monograph entered Volume 6 of The Unani Pharmacopoeia 
of India.24 

CURRENT AUTHORIZED USES IN 
COSMETICS, FOODS, AND MEDICINES

In India and other countries that recognize the Ayurvedic 
and/or Unani systems of medicine, shatavari-containing 
preparations are regulated as medicines and dispensed in 
clinics, pharmacies, and hospitals. In the Ayurvedic system 
of medicine, shatavari is used in preparations indicated 
for treating a range of conditions, including (in the order 
they appear in the pharmacopeia) inflammation, phthi-
sis (pulmonary tuberculosis), duodenal ulcers, abdominal 
lumps, diarrhea, diarrhea with blood, disorders of blood 
as well as bleeding disorders, hematuria (blood or blood 
cells in the urine), hyperacidity, hemorrhoids, hoarseness, 
night blindness, gout, erysipelas (bacterial infection of the 
upper layers of the skin), puerperal (postpartum) disorders, 
various disorders involving breast milk, and decrease in 
breast milk.1 In the Unani system of medicine, shatavari 
is used mainly for treating diarrhea, spermatorrhea, exces-
sive nocturnal emission, premature ejaculation, leukorrhea 
(whitish, yellowish, or greenish vaginal discharge), and 
dysentery.24

In the United States, where shatavari is used as a compo-
nent of dietary supplement products, the US Food and 
Drug Administration requires notification within 30 days 
of marketing if a structure-function claim is made.44 In 
Canada, shatavari is regulated as a medicinal ingredi-
ent of licensed natural health products (NHPs), which 
require pre-marketing authorization from the Natural and 
Non-prescription Health Products Directorate (NNHPD). 
Licensed NHPs containing shatavari root, or extracts made 
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from it, may carry claim statements to the effect of “Used 
in Herbal Medicine as an Adaptogen to help increase 
energy and resistance to stress (e.g., in case of mental and 
physical fatigue related to stress),” and/or “Traditionally 
used in Ayurveda as Rasayana (rejuvenative tonic).”45 

In the EU, roots of A. racemosus (and their aque-
ous and hydroalcoholic extracts) have been used only in 
food supplement products since before May 15, 1997. 
This means that access to the EU market is not subject 
to the Novel Food Regulation.46 In 2010, the European 
Food Safety Authority (EFSA) issued a negative opinion 
on a proposed health claim (“supports the health of the 
kidneys”) for labeling and marketing of shatavari root food 
products because the claim was insufficiently defined, too 
general, and non-specific and therefore did not meet the 
EU regulatory requirements for a specific health claim.47 
While it should be possible for an applicant to receive 
authorization to market a Traditional Herbal Medicinal 
Product (THMP) that lists shatavari as an active ingredi-
ent, at the time of this writing (October 2021), no products 
that list A. racemosus were found in the European Medi-
cines Agency database of all medicines authorized in the 
European Economic Area.48 For use in cosmetic products 
in the EU, the defined ingredient “Asparagus Racemosus 
Root Powder” is authorized for skin-conditioning function, 
and “Asparagus Racemosus Root Extract” is authorized for 
antimicrobial, skin-conditioning, and emollient (skin-soft-
ening) functions.49 

MODERN RESEARCH 
Constituents and Pharmacological Effects 

The major bioactive constituents of shatavari root are 
phytosterols and steroidal saponins, such as shatavarins I-X 
and sarsasapogenin.29,50-54 Other constituent classes in the 
roots are flavonoids and other phenols (e.g., racemosol), and 
polysaccharides.51,53-57 Shatavari roots have demonstrated 
a range of pharmacological effects in various animal, in 
vitro, and in vivo studies.29,52,58-66 Adaptogenic,67-70 anal-
gesic,71 anthelmintic,72 antibacterial,73 antidiabetic,74-76 
antidiarrheal,77 anti-inflammatory,29,78 antioxidant,79-82 
antitumor,83 anti-ulcer,84,85 aphrodisiac,86,87 diuretic,88 
galactagogue,89 hepatoprotective,90,91 hypolipidemic,82 
immunomodulatory,67,92 neuroprotective,93,94 and oestro-
genic95 effects are reported in the literature. 

Ethnoveterinary and Veterinary Studies
A study from 1969 reported that fresh shatavari root 

supplementation increased milk production in water buffa-
loes.96 More recent studies investigated shatavari feed 
supplementation to assess galactopoietic (inducing the 
formation and secretion of milk) properties and found 
comparable improvements in milk production in buffa-
loes.97,98 Multiple veterinary studies also have evaluated 
shatavari as one of several herbal galactagogues found in 
polyherbal combinations for dairy and livestock manage-
ment.99-105 

Toxicity
An oral acute toxicity study in animals found no mortal-

ity, behavioral, or neurological changes using high doses of 
an aqueous shatavari root extract.88,94 An additional acute 
and subacute oral toxicity study by Bhandary et al (2017)106 
evaluated both a shatavari syrup and an ethanol extract. 
No acute toxicity signs, biochemical or histopathological 
changes, or mortalities were noted in this animal study. The 
authors established the maximum tolerable dose at 2,000 
mg/kg body weight in mice.94,106 Based on traditional uses 
in Ayurveda, shatavari root generally is considered to be well-
tolerated.55,94 

Human Clinical Studies
Overall, human clinical studies on shatavari have focused 

mainly on women’s health and gastrointestinal conditions, 
and more recent studies have evaluated ergogenic perfor-
mance effects in exercise training and musculoskeletal system 
strength changes in postmenopausal women. Many clinical 
trials have investigated various traditional tonic effects and 
health conditions that involve multi-ingredient preparations 
in which shatavari is one component. However, Table 1 is 
limited to studies on shatavari mono-preparations. 

From traditional Ayurvedic herbal knowledge, shatavari 
often is recommended as a galactagogue107 and widely used 
in postpartum care in India.108-110 Only a few shatavari stud-
ies, however, are specific to its effects on breastfeeding.111,112 
Nonetheless, shatavari often is reviewed as one of the main 
herbal galactagogues in breastfeeding studies.113-118 Shatavari 
is also known traditionally as a female reproductive tonic,107 
and a few studies have evaluated shatavari-containing poly-
herbal formulas for treatment of abnormal uterine bleeding119 
and menopausal symptoms.120 

A review by Goyal et al (2003)58 summarized shatavari 
uses from earlier gastrointestinal studies, including a small 
study that showed shatavari was comparable to metoclo-
pramide with a similar response on gastric emptying time121 
and other studies that showed improvement of duodenal 
ulcers.122,123 More recently, a systematic review of 34 clini-
cal studies of herbal medicines for functional dyspepsia listed 
shatavari as one of the 15 herbs found to be effective.124 

ADULTERATION AND SUBSTITUTION
Substitution with roots of other Asparagus species, such as 

A. adscendens (native range: Pakistan to western Himalaya 
and northwestern India) and A. curillus (native range: west-
ern-central and central Himalaya to Punjab in northwestern 
India), reportedly occurs in north Indian markets,131 and 
substitution with A. gonoclados (native range: southern India 
and Sri Lanka) occurs in southern markets.132 The Indian 
Pharmacopoeia has included a DNA barcode test for shatavari 
to use as a final alternative in the event that other traditional 
pharmacognosy identification tests in the monograph fail or 
are inconclusive.133 Stemona species (Stemonaceae) have been 
mistaken for shatavari because of the similar appearance and 
shape of their tuberous roots. It is also possible that previ-
ous reports of the presence of the alkaloid asparagamine A 
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Table 1. Selected Clinical Studies of Shatavari in Chronological Order since 1990
Publication Study Design Interventions Outcome
Dalvi et al (1990)121 Crossover study evaluated gastric 

emptying time, comparing shata-
vari root powder to metoclo-
pramide in healthy subjects (N = 
8), 40 ± 18.6 years of age.

Each subject was evaluated 3 times every 4 days. After fasting 
overnight, subjects drank 25 mL of water then, half an hour later, 
were provided with the test meal and drank 100 mL of water. 
During each of the next 2 visits, subjects randomly were given 2 
g of shatavari powdered root (non-commercial) or a 10-mg meto-
clopramide tablet. Gastric emptying times were recorded. 

Both shatavari (P < 0.001) and metoclo-
pramide (P < 0.001) showed significantly 
reduced gastric emptying half-times 
compared to baseline. No adverse 
effects were reported.

Bharti et al (1996)125 Cross-sectional clinical study 
evaluated shatavari root powder 
supplementation in participants 
diagnosed with duodenal ulcers 
(N = 20, 15 of which had hyper-
acidity and hyperchlorhydria: 
Group A). 

Each participant received 20 g of shatavari root powder (non-
commercial) in 3 divided doses per day with milk for 1 month. 
Symptoms were monitored before and after the treatment proto-
col. Free hydrochloric acid and total acidity were recorded. 

Significant symptomatic improvements 
in duodenal ulcer symptoms were 
reported. Significant reductions in free 
hydrochloric acid and total acidity were 
found in Group A. No adverse effects 
were reported. 

Sharma et al (1996)111 Randomized, double-blind, 
placebo-controlled, parallel-
group clinical study evaluated 
shatavari in women with lacta-
tional inadequacy (N = 64), 14-90 
days postpartum. 

Treatment group (n = 32) received 2 teaspoons twice daily of 
100 g powder mixture, containing 15% shatavari (as the active 
ingredient) by dry weight for 4 weeks. Placebo group (n = 32) 
received placebo mixture for 4 weeks. Prolactin hormone levels, 
infant weight gain, and frequency of supplemental feedings were 
measured before and after the study. 

26 mothers in treatment group and 23 
mothers in placebo group completed 
the study. Authors reported no signifi-
cant difference in prolactin hormone 
levels from baseline. Both groups had 
comparable improvements in infant 
weight gain, and less supplemental 
feedings were needed. No adverse 
effects were reported. 

Gupta and Shaw 
(2011)112

Randomized, double-blind, 
placebo-controlled, parallel-
group clinical study evaluated 
lactating mothers (N = 60), 20-40 
years of age, with an infant up 
to 6 months of age and experi-
encing one or more lactation-
deficient symptoms. 

Treatment group received capsules of researcher-prepared 
shatavari root powder 3 times per day (60 mg/kg body weight 
[bw] per day) with milk for 30 days. Control group received 
capsules of rice (Oryza sativa, Poaceae) powder 3 times per day 
(60 mg/kg [bw] per day) with milk for 30 days. Prolactin hormone 
levels, weights of infants and mothers, and subjective second-
ary outcomes related to lactation were measured with weekly 
check-ins.

Prolactin hormone levels increased 
significantly in the shatavari group 
(32.9%) compared to the placebo group 
(9.6%). The weights of infants and moth-
ers increased, and overall satisfaction 
with lactation and well-being improved 
in the shatavari group. No adverse 
effects were reported. 

Madhumita (2017)126 Ayurvedic clinical study evalu-
ated the efficacy of shatavari in 
patients (N = 35), 10-70 years 
of age, diagnosed with Karshya 
(described in Ayurvedic medicine 
as a clinical condition of gradual 
weight loss related to malabsorp-
tion, indigestion, and/or defective 
metabolism).

Each participant received 12 g of shatavari root powder (from 
a local market) in 2 divided doses per day with warm milk for 
3 months. Subjective and objective parameters, including 
anthropometric measurements (body mass index, mid-upper 
arm circumference, hip and waist circumference), were assessed 
before and after the 3-month study.  

Authors reported significant efficacy 
findings with anthropometric measure-
ments (P < 0.001) and reduction of 
symptoms overall. No adverse effects 
were reported. 

Arya et al (2018)127 Single-arm clinical study evalu-
ated the efficacy of shatavari 
moola choorna (tuberous root 
powder) in participants (N = 30), 
16-60 years of age, with symp-
toms of urinary tract infection 
with supportive lab findings.

Participants received 6 g of researcher-prepared shatavari 
powder daily (3 g in the morning and 3 g in evening before food 
with cold water for 1 month). Each participant went through pre-
assessment and post-assessment, and symptoms and lab values 
were assessed every 7 days for 1 month. 

Authors reported reductions of suprapu-
bic discomfort and pain (P < 0.05), burn-
ing sensation (P < 0.05), and frequency 
of urination (P < 0.05) after treatment. 
Lab results indicated reduced epithelial 
cell counts (P < 0.0001) and decreased 
pyuria (P < 0.00001). No adverse effects 
were reported. 

Ramchandani et al 
(2018)128

Ayurvedic clinical study evalu-
ated the efficacy of shatavari in 
women (N = 40), 18-45 years of 
age, with Atyartava (in Western 
medical terms, menorrhagia 
[heavy menstrual bleeding]). 

Participants were divided into 2 groups. Group A received 3 g of 
shatavari powder (non-commercial) orally, 2 times per day for 3 
months. Group B received 3 g of shatavari powder orally, 2 times per 
day for 3 months, with shatavari taila uttarbasti (a medicated topical 
vaginal oil; non-commercial; preparation strength not stated) on 
days 9, 10, and 11 of menses for 3 months. A total of 4 assessments 
each month occurred throughout the study and any related menor-
rhagia changes were recorded. Before and after treatment, serum 
estradiol levels and endometrial thickness were measured.

Both groups showed significant 
improvements in menorrhagia-related 
symptoms. Comparing the 2 groups, 
Group B showed better improve-
ments overall. No adverse effects were 
reported. 

Anders et al (2020)129 Randomized, placebo-controlled 
study evaluated if shatavari 
improves exercise performance 
during bench press training. All 
subjects (N = 18), 20.4 ± 0.5 years 
of age, had experience with resis-
tance training.

Treatment group (n = 10) received 2 capsules (250 mg each) of 
shatavari (type of root preparation not defined; Natreon Inc., New 
Brunswick, NJ) once per day for 8 weeks. Placebo group (n = 8) 
received 2 capsules (250 mg each of microcrystalline cellulose) 
once per day for 8 weeks. Bench press training days were 3 days 
per week for 8 weeks and measured by one repetition maximum 
(1RM, the maximum weight a person can lift one time) and 
repetitions to failure (the point at which the lifter can no longer 
lift the weight to complete the repetition). 

Treatment group showed a 6.5% 
increase in bench press 1RM and repeti-
tions to failure, compared to placebo 
group. Authors concluded shatavari 
supplementation improved strength 
and endurance ability during resis-
tance training. No adverse effects were 
reported. 

O’Leary et al (2021)130 Randomized, double-blind, 
placebo-controlled, parallel study 
evaluated shatavari supplementa-
tion in postmenopausal women 
(N = 20), 68.5 ± 6 years of age. 

Treatment group (n = 10) received 2 capsules (500-mg capsule 
of shatavari root powder) per day for 6 weeks. Control group 
(n = 10) received 2 placebo capsules of magnesium stearate 
per day for 6 weeks. Baseline and end-of-study measurements 
evaluated handgrip and knee extensor strength, bone turnover 
markers, and biopsy of vastus lateralis muscle (on the outside of 
the thigh).

In the treatment group, musculoskel-
etal system improvements were found 
with handgrip strength (P < 0.004) and 
improved myosin contractile function. 
Knee extensor strength did not improve, 
and bone turnover plasma markers 
did not change in the treatment group 
compared to placebo. No adverse effects 
were reported. 
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in roots of A. racemosus were due to the misidentification of 
Stemona roots.134 On the other hand, shatavari apparently is 
accepted in India as an “official substitute” for the roots of 
Polygonatum cirrhifolium and/or P. verticillatum (Asparaga-
ceae).135 

Two shatavari types are described in classical Ayurvedic 
texts. Shatavari (A. racemosus) and mahashatavari (A. sarmen-
tosus, a larger climber with long, tuberous roots) are included 
in the 13th-century Raj Nighantu, or Rajanighantu, and 
Dravyaguna Vijnana. Both shatavari and mahashatavari are 
bitter and considered to be very good rasayana drugs. As 
both species may be referred to as shatavari, there is chance of 
mix up in commerce (Lal Hingorani, director of Pharmanza 
India Pvt. Ltd., email to T. Smith, January 14, 2022).

SUSTAINABILITY AND FUTURE OUTLOOK
A Conservation Assessment and Management Prioritiza-

tion (CAMP) process in Nepal resulted in a threat status 
assessment of vulnerable (VU) for wild A. racemosus.12,136,137 
The threat in Nepal is mainly the result of decades of unsus-
tainable harvesting of root tubers for export trade.13 In India, 
A. racemosus has a threat status of endangered (EN)9 and 
is therefore a prioritized species recommended for resource 
management intervention in the areas where it is wild 
collected.19 Sub-regionally, A. racemosus was assessed as near 
threatened (NT) in the Indo-Burma biodiversity hotspot 
region in Mizoram, a state in northeastern India that borders 
Bangladesh and Myanmar.138 In China, where A. asparagus 
occurs only in southern Tibet, the plant’s threat status has 
been assessed as least concern (LC).139 Asparagus racemosus 
also has been assessed as LC in Sri Lanka.3

Commercial use of wild-collected A. racemosus may be 
subject to the Access and Benefit Sharing provisions of the 
Convention on Biological Diversity Nagoya Protocol. India’s 
National Biodiversity Authority, which has 29 State Biodi-
versity Boards and was established in 2003 to implement 
India’s Biological Diversity Act, is responsible for conserva-
tion, sustainable use of biological resources, and fair and 
equitable sharing of benefits that arise from the use of biologi-
cal resources.140

When shatavari is wild collected for the conventional 
market, destructive harvesting methods often are used (e.g., 
uprooting the entire plant rather than taking only a certain 
percentage of root tubers and leaving the vine standing to 
facilitate regeneration). This is further exacerbated by loss 
of shatavari habitat from deforestation and land-use change. 
Therefore, in situ and ex situ conservation, with selection of 
superior genotypes, and conservation-oriented agricultural 
methods are recommended for this species.141 

The sustainable production of shatavari has become a high 
priority in some southern Asian countries where it ranks 
among the most important medicinal plants for use in the 
traditional systems of medicine and for rural economies and 
trade. Sustainable production and trade of shatavari appar-
ently are increasing, as evidenced by listings of certified 
operations in the databases of voluntary sustainability stan-
dards organizations and independent third-party inspection 

and certification bodies. These include Cultivator Natural 
Products Pvt. Ltd. (Rajasthan, India), a Fair for Life-certi-
fied shatavari producer142; Nature Connect India Pvt. Ltd. 
(Maharashtra, India), a FairWild-certified producer143; and 
Organic India Farmers Producer Co. Ltd. (Uttar Pradesh, 
India), a FLOCERT fair trade-certified operation.144 Opera-
tions that process certified organic shatavari include HDDES 
Extracts Pvt. Ltd. (Western Province, Sri Lanka),145 Herb 
Artizan Pvt. Ltd. (Karnataka, India),146 and Phalada Agro 
Research Foundations Pvt. Ltd. (Karnataka, India),147 
among others.148 
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The American Botanical Council’s Adopt-an-Herb Program provides a 
mutually beneficial opportunity to support ABC’s nonprofit educational efforts 
and promote a company’s most important herbs. 

One of the benefits of supporting the Adopt-an-Herb Program is that it 
ensures that the most current information on the adopted herb is available 
through ABC’s powerful HerbMedProTM database. 

HerbMedPro provides online access to abstracts of scientific and clinical 
publications on more than 250 commonly used medicinal herbs. A free version, 
HerbMed®, is available to the general public and includes access to adopted 
herbs. HerbMedPro is available as a member benefit to all ABC members at the 
Academic Membership level and up. 

In addition to ensuring that recently published information on an adopted 
herb is up to date on HerbMedPro, another benefit adopters enjoy is being 
included among their peers in each issue of ABC’s acclaimed quarterly, peer-
reviewed scientific journal, HerbalGram, on the ABC website, and at scientific, 
medical, and other educational conferences. Press releases also are issued on 
new adoptions, bringing attention to the program, the adopted herb, and the 
adopting company. Each adopted herb is featured on its own page on the ABC 
website. 

Parties interested in taking part in the Adopt-an-Herb Program are invited 
to contact ABC Development Director Denise Meikel at 512-926-4900, extension 
120, or by email at denise@herbalgram.org. 
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ABC Expanded Educational Mission in 2021 with More to Come 
The nonprofit continues its commitment to science-based herbal medicine 
education and an authentic, sustainable, and regenerative global value network 

HerbalGram 
Issue 132 of ABC’s peer-reviewed journal HerbalGram 

included the late Steven Foster’s 32-page article on saw 
palmetto (Serenoa repens, Arecaceae). The article discusses 
the history and other aspects of saw palmetto in Florida 
and contains some never-before-published information on 
this important native American medicinal plant. 

ABC’s widely cited Herb Market Report for 2020, 
published in HerbalGram issue 131, documents the record 
increase in annual herbal supplement retail sales in the 
United States — a whopping 17.3% from 2019, with 
elder berry (Sambucus spp., Viburnaceae) products rank-
ing first in the mainstream retail channel and second in 
the natural channel. Due to the rapid increase in sales, 
ABC focused on the authenticity of elder berry and, for 

the first time in a peer-reviewed 
scientific publication, docu-
mented the adulteration of elder 
berry raw materials and finished 
consumer products and summa-
rized analytical reports from 
eight herb industry laborato-
ries in an article in HerbalGram 
issue 130.

ABC was one of the first enti-
ties in the botanical sector that 
predicted supply issues in the 
global market in response to the 
COVID-19 pandemic and increased consumer demand 
for immune-enhancing botanical products. In April 2020, 
ABC cautioned its industry members and other stakehold-
ers about the potential for increased levels of adulteration 
and fraud and encouraged parties to enhance appropriate 
quality-control activities to confirm the authenticity of 
botanical ingredients.

ABC-AHP-NCNPR Botanical Adulterants 
Prevention Program 

Vigilance regarding potential and actual adulteration of 
botanical materials is one of the key areas of ABC’s contri-
butions to the global medicinal plant community and is 
highlighted by the ABC-AHP-NCNPR Botanical Adul-
terants Prevention Program (BAPP) receiving the Best 
of the Industry award in the “Service Provider” category 
from Nutritional Outlook magazine in December 2021. 
BAPP completed its 11th year in 2021, having published 
a total of 69 peer-reviewed publications since its incep-
tion. These include a Botanical Adulterants Prevention 
Bulletin on pomegranate (Punica granatum, Lythraceae), 

By Mark Blumenthal

Editor’s note: An earlier version of this article was published on NutraIngredients-USA.com in 
December 2021. The article has been revised and updated for HerbalGram.

In 2021, the American Botanical Council (ABC), in its 34th year, continued its unique 
nonprofit research and educational mission on many fronts. 
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Laboratory Guidance Documents (LGDs) on olive (Olea 
europaea, Oleaceae) oil and St. John’s wort (Hypericum 
perforatum, Hypericaceae), three Botanical Adulterants 
Monitor newsletters, and the elder berry adulteration 
article mentioned previously, all of which were published 
in 2021.

BAPP publications scheduled for release in early 
2022 include bulletins on the adulteration of eleuthero 
(Eleutherococcus senticosus, Araliaceae) and saffron (Crocus 
sativus, Iridaceae) and an LGD on the widespread adulter-
ation of ginkgo (Ginkgo biloba, Ginkgoaceae) leaf extract. 
In addition, in 2022, BAPP plans to hold meetings of 
stakeholders from academia and industry to share infor-
mation on recent and future publications and invite input 
and suggestions on topics for research and publication. 

The long-awaited final version of the “BAPP SOP for 
the Disposal/Destruction of Irreparably Defective Arti-
cles” also will be released in 2022. Throughout 2022, 
BAPP will encourage individual botanical ingredient and 
supplement manufacturing companies, as well as trade 
associations, to publicly adopt the SOP (standard operat-
ing procedure) and incorporate its provisions into their 
supplier agreements and overall good manufacturing 
practices. The BAPP SOP is designed to empower indus-
try members to take more control of the botanical ingre-
dient supply by removing material that is deemed “irrepa-
rably defective” due to adulteration or contamination.

BAPP has been financially underwritten or endorsed 
by more than 200 herb and dietary supplement industry 
companies, trade associations, and nonprofit organiza-
tions in the United States and internationally. Industry 
stakeholders report that they use BAPP publications to 
create new or revise existing ingredient specifications 
and that these enhanced specifications sometimes lead 
them to change ingredient suppliers. The net result is that 
consumers have access to more dietary supplement prod-
ucts that contain authentic botanical ingredients. 

Sustainable Herbs Program
One major topic of herb industry conversations is 

sustainability. Herb, dietary supplement, and herbal tea 
industry members are becoming more aware of the need 
for sustainable and appropriately curated sourcing. For 
more than three years, ABC’s Sustainable Herbs Program 

(SHP) has educated and inspired industry members in 
this area. In early 2021, SHP issued its “Sustainability & 
Regenerative Practices Toolkit” to help industry members 
actively become more sustainable. This free and resource-
rich document has been downloaded by hundreds of 
people worldwide. A new, expanded SHP Toolkit 2.0 will 
be launched in early 2022.

As part of its mission to increase the consciousness of 
people in the global botanical industry, SHP prefers the 
term “value network” rather than “supply chain.” My 
longtime friend Cal Bewicke, CEO of Ethical Naturals, 
who introduced me to the idea, explained: Supply “chain” 
is an overly-linear concept, while “network” more accu-
rately describes the supply provenance of many botanicals 
in trade. Many come from numerous harvesters, growers, 
suppliers, processors, and/or producers and become mixed 
with lots from various sources at some point in their jour-
ney to the end consumer. 

It’s about more than simply “supply.” To us at ABC’s 
SHP, it’s about the value that people add to botanical 
materials as they move along the network. Along the 
network, people add value to the materials, and that 
human input warrants the awareness, concerns, and 
respect of those who are further along the network. How 
can we ensure equitable and appropriate compensation for 
the people who produce and process many of the botani-
cals on which the burgeoning industry relies? 

Consumer awareness of and concerns about 
sustainability are a growing and evolving trend. This 
has been documented in recent market reports that show 
increased consumer willingness to pay higher prices for 
products from companies that are perceived to oper-
ate sustainably/regeneratively and products that contain 
sustainably produced ingredients and/or are sold in 
sustainable, earth-friendly packaging. ABC and SHP have 
reported on this growing trend.

SHP conducted 16 free educational webinars in 2021, 
which had more than 12,000 registered participants and 
more than 50,000 total viewers (including those who 
accessed the archived versions) from more than 80 coun-
tries. The webinars covered a wide range of subjects deal-
ing with people-plant relationships and interactions, from 
ethnobotany and the survival of plants to cultural issues 
and developing sustainable and regenerative supplies of 
medicinal plants.

In 2021, SHP also conducted the first in a series of 
“brown bag” seminars with its expanding group of Under-
writers. These seminars have created a forum for suppliers 
and manufacturers to share their commitments to creat-
ing more sustainable and regenerative value networks for 
all interested parties. These activities will continue in 
2022.

Another important accomplishment for ABC in 2021 
was the publication of SHP Director Ann Armbrecht’s, 
PhD, book The Business of Botanicals: Exploring the Heal-
ing Promise of Plant Medicines in a Global Industry (Chel-
sea Green Publishing). As I expressed in my review in 
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HerbalGram issue 132, the book “is like no other book of 
which I am aware. It is in a category of its own.” I recom-
mend it not only for herb enthusiasts, but also for “those 
who come from a background of finance, consumer pack-
aged goods, and private equity who increasingly represent 
the current ownership and management of many herb and 
dietary supplement companies.”

My Role at ABC
In 2021, ABC began searching for a person to join its 

management team and, who, in time, with mentoring 
from the current ABC leadership team and me, would 
become the executive director. This shift would allow me 
to focus more time on ABC’s various educational publi-
cations and programs and related activities in the US and 
international botanical medicine community. To be clear, 
I have no intention of retiring from ABC. (We don’t use 
the “r” word at ABC.) I just want to shuff le my responsi-
bilities a bit and make room for some dynamic new lead-
ership for ABC’s future successes. ABC will continue this 
search in 2022 and looks forward to the new opportuni-
ties this will provide for us and our herbal community. 

Other 2021 ABC accomplishments included:
• ABC’s Chief Science Officer, Stefan Gafner, PhD, 

was elected to the advisory board of the Society 
for Medicinal Plant and Natural Product Research 
(GA) and co-authored a peer-reviewed paper, 
which was published in Phytotherapy Research, on 
the available research on botanical ingredients 
used during the pandemic, and clinical implica-
tions, especially regarding safety, of using these 
ingredients.

• ABC awarded six Botanical Excellence Awards 
to individuals and companies for their valuable 
contributions to the herbal and botanical commu-
nity during its first-ever virtual Celebration event, 
which is available on YouTube. 

• ABC hosted its first virtual HerbDay event featur-
ing a full day of educational content, including 
video presentations, virtual herb walks, spotlights 
on specific herbs, downloadable materials, links to 
useful resources, and a little music.

• ABC’s Food as Medicine initiative published its 
68th article on the health benefits of specific plant 
foods. These articles are consistently some of the 
most popular features of our monthly HerbalEGram 
electronic newsletter, and some of them are now 
summarized on page 80 of HerbalGram.

• The 77th herb was adopted on ABC’s robust 
HerbMedPro database through the ABC Adopt-an-
Herb Program. 

• ABC issued 15 press releases on a wide variety 
of topics. As a reliable third-party educational 
resource, ABC helps the mainstream and indus-
try trade media better understand and interpret 
scientific, regulatory, and market information on 
medicinal plants.

• ABC published four issues of HerbalGram, 12 
issues of HerbalEGram, 51 issues of Herbal News & 
Events, 384 HerbClips, six Food as Medicine arti-
cles, three Botanical Adulterants Monitor newslet-
ters, two BAPP Laboratory Guidance Documents, 
one BAPP adulteration report in HerbalGram, one 
BAPP Botanical Adulterants Prevention Bulletin, 
and 10 SHP newsletters.

• And so much more.

Looking Forward
ABC is gearing up for a vibrant and robust 2022 with 

continued vital and relevant research and educational 
activities to serve the interests of the botanical medicine 
community, including responsible members of the herb 
industry, and help enhance the quality and benefits of 
herbal products for consumer health, naturally. 

HerbalEGram
ABC’s Monthly eMagazine
Featuring timely, original articles and a review of the 
month’s most important herbal happenings

• An ABC membership benefit published the second week of each month

• Exclusive excerpts from the latest herbal medicine-related books

• All previous issues going back 17+ years available on ABC’s website at:  
www.herbalgram.org/resources/herbalegram
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The top 10 list of 2021 
includes articles about the 
use of herbs for conditions 
ranging from COVID-
19 to cancer, a travel-
ogue that documents the 
Uighur rhodiola (Rhodi-
ola rosea, Crassulaceae) 
trade in China, a report of adulteration of elder berry (Sambu-
cus nigra, Viburnaceae) ingredients and products, and several 
installments from ABC’s ongoing “Food as Medicine” series.

The most-clicked HerbalEGram article of 2021 was 
HerbalGram Assistant Editor Connor Yearsley’s report on the 
government of Thailand’s approval of a pilot study of androg-
raphis (Andrographis paniculata, Acanthaceae) extract for the 
treatment of COVID-19. The approval came after promis-
ing preliminary human trials showed that giving androgra-
phis extract within 72 hours of symptom onset significantly 
improved some COVID-19 symptoms. Andrographis has a 
long history of use for respiratory and other conditions in 
Ayurvedic and traditional Chinese medicine.

The second-most-clicked article, which was written 
by ABC Chief Science Officer Stefan Gafner, PhD, and 
colleagues, reviews the results of 
original laboratory analyses that 
determined the adulteration of 
some elder berry ingredients and 
consumer products in the dietary 
supplement market. This is the 
first known peer-reviewed publi-
cation in the global scientific 
literature that documents the 
intentional adulteration of elder 
berry. The article also provides 
a comprehensive overview of 
elder berry’s historical uses, the 
growth of the US market for 
elder berry dietary supplements, 
and differences in chemical 
compositions among Sambucus 
species in trade.

Honorable mentions that 
narrowly missed the list include 
two articles about f lowers with 
histories as colorful as their blos-
soms: Gafner’s “The Autumn 
Crocus and Its Constituent 
Colchicine: The Story of a Late 

Bloomer”1 and the late 
Steven Foster’s conser-
vation-focused histori-
cal review “Lady’s Slip-
pers: Once a Commer-
cial Conundrum, Now 
a Conservation Success 
Story.”2

Below is the full list of HerbalEGram’s 10 most popular 
articles of 2021.

1. Thailand Approves Asian Herb Andrographis to 
Treat COVID-19
By Connor Yearsley (January)

In December 2020, the government of Thailand approved 
the Asian herb andrographis, also called “the king of 
bitters,” to treat COVID-19. It reportedly was made avail-
able at some hospitals in Thailand, on a voluntary basis, and 
was to be administered within 72 hours of symptom onset. 
The plant’s aerial parts have benefits for other respiratory 
infections and reportedly improved COVID-19 symptoms 
in preliminary human trials in Thailand.

2. Tales from the Elder: Adul-
teration Issues of Elder Berry
By Stefan Gafner, PhD; Travis 
Borchardt; Melanie Bush; Sidney 
Sudberg; Nicolas G. Feuillère, PhD; 
Mathieu Y.R. Tenon; Justine H. 
Jolibois; Pascale J.N. Bellenger; 
Hong You, PhD; Rebecca E. Adams; 
Jeremy Stewart, PhD; Ido Dagan; 
Timothy Murray, PhD; David 
L. Erickson, PhD; and Maria J. 
Monagas (March)

In 2020, sales of elder berry 
dietary supplements increased 
significantly during the COVID-
19 pandemic as consumers 
increasingly sought herbal ingre-
dients with claimed immune bene-
fits. This sharp rise in demand, 
coupled with pandemic-related 
disruptions in the supply chain, 
led to concerns about potentially 

The Top 10 HerbalEGram Articles of 2021
By ABC Staff

Each January, the editorial staff of the American Botanical Council (ABC) compiles a list of the 10 most popu-
lar HerbalEGram articles from the previous year, as determined by the number of individual link clicks. The list 
reflects the topics that interested the organization’s diverse audience of researchers, educators, health care profes-
sionals, industry members, the media, and other members of the public.

Elder berry Sambucus nigra
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low-quality and/or adulterated elder berry ingredients enter-
ing the market. In this article, Gafner and colleagues 
reviewed previously unpublished analytical evidence from 
eight industry laboratories that determined the adulteration 
of some elder berry ingredients and products in the interna-
tional market.

3. Remembering Gabriel Howearth: Gardener 
Extraordinaire and Seed Saver
By Connor Yearsley (October)

On August 6, 2021, Gabriel Howearth, a master gardener, 
pioneer of the organic farming movement, biodiversity 
champion, and co-founder of the company Seeds of Change, 
was a passenger in a truck that was swept away during a flash 
flood near Lo de Marcos, Mexico. The truck was found later 
but Gabriel was not, and he is presumed dead. His family 
gave ABC permission to publish tributes to Gabriel. Some 
of his many friends and colleagues provided detailed remem-
brances of him, which are compiled here. They describe his 
prodigious green thumb, caring nature, optimism in the face 
of adversity, and much more.

4. New Ownership Sought for Jim and Peggy Duke’s 
Maryland Property and ‘Green Farmacy Garden’
By Connor Yearsley (December)

At the time of the article’s publication, the Maryland 
University of Integrative Health (MUIH) was, but is no 
longer, seeking a buyer for the former property of renowned 
ethnobotanist James “Jim” A. Duke, PhD, and his wife, 
Peggy. The six-acre property in Fulton, Maryland, between 
Washington, DC, and Baltimore, includes a house and 
an extensive garden called the “Green Farmacy Garden.” 
MUIH assumed ownership of the property when Peggy died 
in April 2021 and is now in the process of transferring it to 
a new owner that will hopefully maintain the site, includ-
ing the garden, which many people have visited and been 
inspired by since it was established in 1997.

5. Rhodiola Harvest in the ‘Mountains of Heaven’: 
The Uighur Traders of Xinjiang
By Chris Kilham (June)

Rhodiola root, which grows in cold, high-altitude circum-
boreal regions of Europe, Asia, and North America, has 
been used traditionally as an adaptogen and strengthening 
tonic. Xinjiang, China, home to the Uighur ethnic group, 
is the epicenter of rhodiola trade in China, and the Uighurs 
have used rhodiola in their traditional medicine practice. 
However, tensions between the Uighurs and Han Chinese 
have existed since the autonomous region was annexed 
into China, and the government’s oppression of this largely 
Muslim group has since made international headlines as a 
genocide. “Medicine Hunter” Chris Kilham recounts an 
expedition to Xinjiang in 2009 as he sought to document 
the status of the rhodiola trade in the region. 

6. Food as Medicine: Purslane (Portulaca oleracea, 
Portulacaceae)
By Hannah Bauman (August)

Growing prolifically in temperate climates, purslane 
can often be considered an invasive weed. However, this 
succulent ground cover plant contains some of the high-
est known levels of plant-based omega-3 fatty acids. These 
compounds, which often are lacking in Western diets, are 
beneficial for cardiovascular health, as well as manage-
ment of chronic inflammatory conditions such as asthma. 
Research on purslane is in early stages, but results of human 

Purslane Portulaca oleracea
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clinical trials show that it may play a role in the fight against 
diabetes, asthma, and neurodegenerative conditions like 
Parkinson’s disease.

7. Olivia Newton-John Foundation to Fund Research 
on Herbal Therapies for Cancer
By Connor Yearsley (April)

In October 2020, actor-singer Olivia Newton-John and 
her husband, herbalist John Easterling, launched the Olivia 
Newton-John Foundation to fund scientific research on 
plant-based therapies to treat cancer and improve qual-
ity of life in people with cancer. Newton-John, who 
co-starred in the 1978 film Grease, has had cancer three 
times since 1992 and believes herbs have helped her greatly 
in managing the disease. She and Easterling now want to 
help find “kinder” treatments for cancer.

8. Food as Medicine: Pomegranate (Punica grana-
tum, Lythraceae)
By Jenny Perez (January)

Pomegranate fruit has a millennia-old history in art, 
folklore, medicine, mythology, and religion. Often consid-
ered a cure-all in traditional medicine systems of the 
Mediterranean and Asia, including India, the ruby-red 
pomegranate seeds were equally revered for their sweet-
tart f lavor in both sweet and savory cooking applications. 
Currently, pomegranate juice and extracts are researched 
for their efficacy in various conditions, including meta-
bolic disorders and cardiovascular disease.

9. Research Review: Systematic Review of Human 
Trials Regarding Dosage, Efficacy, and Safety of 
CBD in Adults
By Mariann Garner-Wizard (May)

This summary of recent clinical trials examined 
evidence on the safety, administration, dosage, and effi-
cacy of cannabidiol (CBD) supplementation in adults. 
CBD, a psychoactive but non-intoxicating compound in 
cannabis, has gained popularity for various conditions, 
including anxiety and other mental health disorders, 
substance abuse recovery, and seizures. However, CBD 
remains controversial partly due to its legal status, which 
varies by location.

10. Food as Medicine: Black Currant (Ribes nigrum, 
Grossulariaceae)
By Hannah Bauman (October)

Black currant’s history in the United States and abroad 
involves an interesting mix of war, industry, and tradi-
tional medicine. Banned in the United States in the early 
20th century, black currant plummeted in availability and 

popularity. However, in its native range across Europe, it 
remains a popular culinary and medicinal ingredient. The 
berries, which contain high levels of vitamin C, anthocya-
nins, and fiber, have been investigated for their potential 
benefits for various inflammatory conditions. 
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Traditionally, oil made from St. John’s wort flowers was 
used to treat burns and other wounds. Today, St. John’s 
wort herb extract preparations are commonly used to treat 
mild-to-moderate forms of depression. Human clinical 
trials on standardized extracts of St. John’s wort, and meta-
analyses of these trials, support the safety and efficacy of 
these preparations for this purpose. In 2020, St. John’s wort 
dietary supplements were the 21st top-selling supplement in 
mainstream US retail stores, with annual mainstream sales 
totaling roughly $23.9 million.

Reports of St. John’s wort adulteration most often describe 
the undeclared addition of synthetic food dyes (e.g., the 
often-banned Red Dye No. 2, also known as “amaranth 
dye”) to the herb extract to increase the apparent concentra-
tion value of total hypericins (red pigments that are present 

in St. John’s wort) when measured by spectrophotometric 
analytical methods. This creates the false impression of a 
higher-quality ingredient. The literature also describes cases 
of substitution with other Hypericum species. However, 
these cases are infrequent and may be due to accidental 
co-harvesting of Hypericum species collected in the wild. 
Many companies in the herbal dietary supplement indus-
try now use commercially cultivated St. John’s wort, since 
wild-collected material is well known for its high variability 
of naturally occurring chemical constituents.

Nilüfer Orhan, PhD, an expert in natural products 
chemistry and analysis and a former professor of pharma-
cognosy at Gazi University in Ankara, Turkey, wrote the 
St. John’s wort LGD. The LGD evaluates the usefulness 
of 67 published analytical laboratory methods to identify 
authentic St. John’s wort herb raw material and extracts and 
finished St. John’s wort products and detect the adulteration 
of St. John’s wort ingredients and products.

The LGD also summarizes the main advantages and 
disadvantages of each analytical method and its suitabil-
ity for use in quality control laboratories. The document 
provides short summaries and a table with the chemi-
cal compositions of St. John’s wort and 10 potentially 
confounding Hypericum species. Twenty-one international 
experts from academia and the herbal dietary supplement 
industry reviewed the LGD.

Stefan Gafner, PhD, American Botanical Council (ABC) 
chief science officer and BAPP technical director, explained: 
“I vividly remember the issue with the food dye adulteration 
of St. John’s wort extracts since this was one of the first 
alerts based on industry data published in BAPP’s Botani-
cal Adulterants Monitor newsletter in 2015. While such 
food dye adulteration is readily detected by routine chemi-
cal analysis methods, the distinction of Hypericum species 
based on chemical markers is really difficult. Therefore, 
knowing the value chain (i.e., where, how, and by whom 
St. John’s wort herb is cultivated, collected/harvested, and 
dried) is crucial to produce a dietary supplement with a 
reproducible composition.”

Mark Blumenthal, ABC founder and executive director 
and BAPP founder and director, said: “The addition of a 
banned red food dye to materials that are sold as ‘St. John’s 
Wort Extract’ to try to fool some of the analytical methods 

Botanical Adulterants Prevention Program Publishes St. John’s Wort 
Laboratory Guidance Document
New publication evaluates analytical methods to authenticate St. John’s wort 
herb and herb extracts
By ABC Staff

In December 2021, the ABC-AHP-NCNPR Botanical Adulterants Prevention Program (BAPP) published a Labo-
ratory Guidance Document (LGD) on St. John’s wort (Hypericum perforatum, Hypericaceae) raw material and prod-
ucts. The document provides guidance for industry, academic, and regulatory analytical laboratories to accurately and 
adequately test St. John’s wort raw materials and extracts for identity and authenticity and detect potential adulteration.
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1. Purpose
For centuries, St. John’s wort (SJW; Hypericum perforatum 

L., Hypericaceae) has been used as an herbal remedy for vari-
ous medical conditions both externally and internally in many 
countries. Although it is a well-known and widely used tradi-
tional medicinal plant, concerns about its safety and herb-
drug interactions caused a significant decrease in market sales 
starting in the early 2000s. The adulteration history of St. 
John’s wort (SJW) goes back to 1875 in the United States; the 
American Pharmaceutical Association mentioned Ascyrum 
stans and A. crux-andreae as the substitutes of SJW in its 
report on adulterations and sophistications.1 More recently, 
many Hypericum species (H. androsaemum, H. barbatum, H. 
crux-andreae, H. hirsutum, H. maculatum, H. montanum, 
H. patulum, and H. tetrapterum) and synthetic dye mixtures 

(E123 Amaranth, E133 Brilliant Blue, E110 Sunset Yellow, 
and E102 Tartrazine) are reported as adulterants of SJW. 2,3

This Laboratory Guidance Document presents a review 
of the various analytical methods used to differentiate 
between authentic SJW plant, powder/extracts and ingredi-
ents containing adulterating materials. This document can be 
used in conjunction with the Hypericum perforatum Botanical 
Adulterants Bulletin published by the ABC-AHP-NCNPR 
Botanical Adulterants Prevention Program in 2017.2,3

2. Scope
The analytical methods described in this paper are reviewed 

with the specific purpose of identifying the strengths and 
limitations of existing methods for differentiating SJW from 
its known potential adulterants. Analysts can use this review 
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used in testing laboratories is an egregious practice and is 
evidence of actual intent to try to make a profit by victim-
izing customers. This is why it is important for BAPP to 
continue its vital research and educational mission to help 
manufacturers of botanical dietary supplements protect 
themselves from fraud, and, in the process, help ensure that 
consumers are able to purchase authentic botanical prepa-
rations that are safe and beneficial for their intended uses. 
BAPP LGDs help indus-
try quality control labo-
ratories by showing them 
which analytical methods 
do or don’t work to detect 
various types of docu-
mented adulteration.”

The St. John’s wort LGD 
is the 12th publication in 
the series of LGDs and 
the 69th peer-reviewed 
publication published by 
BAPP. As with all BAPP 
publications, the LGDs 
are freely accessible on the 
program’s website (regis-
tration required).

About the ABC-AHP-
NCNPR Botanical 
Adulterants 
Prevention Program

The ABC-AHP 
(American Herbal 
Pharmacopoeia)-NCNPR 
(National Center for 
Natura l Products 
Research at the Univer-
sity of Mississippi) Botan-
ical Adulterants Preven-
tion Program is an inter-
national consortium of 
nonprofit professional orga-
nizations, analytical labo-
ratories, research centers, 
industry trade associa-
tions, industry members, 
and other parties with 
interest in herbs and 
medicinal plants. The 
program advises industry, 
researchers, health profes-
sionals, government agen-
cies, the media, and the 
public about various chal-
lenges related to adulter-
ated botanical ingredients 
in commerce. To date, 
more than 200 US and 

international parties have financially supported or other-
wise endorsed the program. BAPP has released 70 exten-
sively peer-reviewed publications, including Botanical Adul-
terants Prevention Bulletins, Laboratory Guidance Docu-
ments, and Botanical Adulterants Monitor e-newsletters. 
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Photo ©2022 Steven Foster

www.herbalgram.org  •  2022  •  I S S U E  133  •  27



28  •  I S S U E  133  •  2022  •  www.herbalgram.org

BOTANICAL ADULTERANTS PREVENTION PROGRAM NEWS

Eleuthero is a popular adaptogenic medicinal plant 
known to increase the human body’s ability to resist 
and cope with stress. Authorized product label claims 
for eleuthero in the European Union include “symptoms 

of asthenia such as fatigue and weakness.” In Russian 
medicine, eleuthero is considered an adaptogen and 
tonic. Long-term use generally is considered safe.

Eleuthero root adulteration with related species from 
the genus Eleutherococcus, as well 
as Chinese silk vine (Periploca 
sepium, Apocynaceae), has been 
documented in the medicinal 
plant literature. Additionally, 
industry experts have confirmed 
adulteration of eleuthero root 
with eleuthero aerial parts (fruits, 
leaves, stems) in commerce. One 
reason for the increased use of 
aerial parts is the slow growth 
of eleuthero root, which has 
prompted some farmers to move 
to annual harvesting of faster-
growing, more easily harvestable, 
and potentially more profitable 
fresh aerial parts.

The issue of eleuthero adul-
teration came to light with the 
so-called “hairy baby case” in 
1990. The Journal of the Ameri-
can Medical Association ( JAMA) 
published a report by a Cana-
dian physician who attended 
to a woman who gave birth to 
a hirsute baby boy after she 
reportedly consumed “Siberian 
ginseng.”1 The use of “Siberian 
ginseng,” the former popular 
name of eleuthero, is no longer 
permitted in the United States, 
although it remains in use in 
other countries. A subsequent 
investigation by the Canadian 
government revealed that the 
“Siberian ginseng” material was 
actually P. sepium. For more than 
30 years, the JAMA report has 

Botanical Adulterants Prevention Program Issues Bulletin on  
Adulteration of Eleuthero Root and Extracts
Confusion with common names considered to be the main reason for 
adulteration of eleuthero root
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Goal: This bulletin aims to provide timely information and/or updates on the adulteration of the root and root 
extracts of eleuthero (Eleutherococcus senticosus [Rupr. & Maxim.] Maxim.) to the international herbal industry 
and the extended natural products and natural health communities in general. It may be used as guidance for 
quality control personnel and members of the international phytomedicine, botanical supplement, and the 
extended natural products community in general. This bulletin is intended to provide a summary of the scien-
tific data regarding the occurrence of eleuthero adulteration. In addition, information on the market situation, 
laboratory methods to detect adulteration, and economic and safety consequences for the consumer and the 
industry will be presented.
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By ABC Staff

In January 2022, the ABC-AHP-NCNPR Botanical Adulterants Prevention Program (BAPP) released a Botani-
cal Adulterants Prevention Bulletin on eleuthero (Eleutherococcus senticosus, Araliaceae) root and extracts.
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been cited uncritically in the medical literature as 
evidence of the potential toxicity of “Siberian ginseng” 
(eleuthero), when in fact the botanical material in this 
case did not contain any eleuthero at all.

The eleuthero bulletin was written by Sanem Hosbas 
Coskun, PhD, an expert in natural products chemistry 
and analysis at the Office of Dietary Supplements at 
the US National Institutes of Health (Bethesda, MD), 
and Josef Brinckmann, an herbal medicine expert, 
American Botanical Council (ABC) advisory board 
member, and research fellow at Traditional Medicinals 
(Sebastopol, CA). The bulletin summarizes published 
data on eleuthero root adulteration and nomenclatural 
confusion surrounding eleuthero root. It also provides 
an in-depth review of the market and value networks 
(supply chains) and discusses analytical methods to 
detect eleuthero root adulteration. Twenty-one medici-
nal plant experts from academia, contract analyti-
cal laboratories, and the dietary supplement industry 
in the United States and internationally reviewed the 
publication.

Stefan Gafner, ABC chief science officer and BAPP 
technical director, commented: “Eleuthero root adul-
teration is an example of the challenges of using vernac-
ular names in the botanical ingredient trade. Ci wu 
jia is the Chinese pinyin name for the root, rhizome, 
or stem of Eleutherococcus senticosus, while wu jia pi 
is the root bark of the related Eleutherococcus nodiflo-
rus. Chinese herbal literature refers to both species as 
‘Eleutherococcus,’ suggesting both can be used inter-
changeably, but making it somewhat difficult to distin-
guish the two related species based on their common 
names. Additionally, a large portion of what is sold as 

Eleutherococcus in the Chinese domestic market is esti-
mated to consist of a very distinct species, Chinese silk 
vine. In TCM, Chinese silk vine is referred to by its 
pinyin name of xiang jia pi or northern wu jia pi.” 

According to Roy Upton, BAPP collaborator and 
executive director of the American Herbal Pharmaco-
poeia (AHP): “This is a very interesting example of how 
adulteration can occur. It is like a second-generation 
adulteration. The primary adulteration is because trad-
ers are using Periploca sepium instead of Eleutherococcus 
nodiflorus in the Chinese wu jia pi market. Then, 
in turn, the same wrong species is used when buyers 
are looking for other species of Eleutherococcus, such 
as Eleutherococcus senticosus. Periploca sepium is used 
completely differently from our use of eleuthero as a 
tonic. 

“This is why it is important for herb traders to 
know the source of their material,” Upton added. 
“Eleutherococcus senticosus grows in northern China. 
Periploca sepium grows in the south. Just asking suppli-
ers a few questions can help minimize the potential for 
adulteration.” 

The eleuthero bulletin is BAPP’s 24th Botanical 
Adulterants Prevention Bulletin and 70th publication. 
As with all BAPP publications, the bulletins are freely 
accessible on BAPP’s website (registration required). 
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BAPP also received Nutritional Outlook ’s Best of the 
Industry award in the “Industry Leader” category in 
2016. In an email, Nutritional Outlook Editor-in-Chief 
Jennifer Grebow explained that the magazine recognized 
“BAPP in the past but felt it was important to do so again 
not only to celebrate the organization’s 10th anniversary 
but also to show how the organization and its importance 
have grown in the years since.”

The nonprofit American Botanical Council (ABC) 
founded BAPP in 2011 as a research and education 
program to assist members of the US and international 
botanical industry in authenticating botanical raw mate-
rials, extracts, and essential oils, as well as to detect adul-
teration. The BAPP partnership includes the nonprofit 
American Herbal Pharmacopoeia (AHP), an independent 
organization that produces high-quality monographs on 
herbs used in commerce, and the National Center for 
Natural Products Research (NCNPR) at the University of 
Mississippi, a US Food and Drug Administration (FDA)-

funded Center of Excellence for the analysis of botanical 
dietary ingredients and the development of appropriate 
laboratory methods.

In an article announcing the award, Grebow wrote: 
“There will never not be a need for BAPP.… [I]n 2021, 
we again salute BAPP’s service for the past decade as 
a lookout for the botanicals market, the industry, and 
consumers.”1

Mark Blumenthal, founder and executive director of 
ABC and founder and director of BAPP, said: “We are 
profoundly grateful to Nutritional Outlook for its recog-
nition of the unique and vital research and educational 
efforts of BAPP. On behalf of all of us at BAPP, includ-
ing our partners Roy Upton at AHP and Professor Ikhlas 
Khan at NCNPR, plus all BAPP collaborators, contrac-
tors, and underwriters, we truly appreciate the recog-
nition of BAPP’s position and role in the international 
botanical medicine community: helping ensure that 
consumers have access to authentic botanical ingredients 
in their herbal products.”

Stefan Gafner, PhD, chief science officer of ABC and 
technical director of BAPP, commented: “It is a great 
honor to receive this award and a testimony to the impor-
tance of BAPP. The award is shared with all those who 
support the program and its efforts to help industry bring 
products that contain high-quality botanical ingredients 
to the market.” 

Reference
1.   Grebow J. Nutritional Outlook’s 2021 Best of the Industry 

Awards, Service Provider: Botanical Adulterants Preven-
tion Program. Nutritional Outlook website. December 7, 
2021. Available at: www.nutritionaloutlook.com/view/
nutritional-outlook-s-2021-best-of-the-industry-awards-
service-provider-botanical-adulterants-prevention-program. 
Accessed January 20, 2022.

Botanical Adulterants Prevention Program Receives Nutritional 
Outlook’s Best of the Industry Award for Second Time

By ABC Staff

In December 2021, Nutritional Outlook magazine recognized the ABC-AHP-NCNPR Botanical Adulterants 
Prevention Program (BAPP) with its 2021 Best of the Industry award in the “Service Provider” category. The award 
honors individuals, groups, and organizations whose initiatives set a new standard of excellence and positively 
influence the natural product, dietary supplement, and food and beverage industries.
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Reviewed: Wei L, Luo Y, Zhang X, et al. 
Topical therapy with rhubarb navel plas-
ters in patients with chronic constipa-
tion: Results from a prospective random-
ized multicenter study. J Ethnopharmacol. 
January 2021;264:113096. doi: 10.1016/j.
jep.2020.113096.
 
By Mariann Garner-Wizard

Chronic constipation (CC) involves 
dysfunctional colonic stool movement 
and miscommunication within the 
anorectal neuromuscular apparatus and 
gut-brain axis, among other factors. A low-fiber diet, 
older age, dehydration, lack of exercise, and some 
drugs/medical procedures can increase the risk of 
CC. World prevalence of CC is 11-17%, with higher 
rates in Western nations. CC is prevalent in primary 
care settings and can impair patient quality of life 
and affect health systems financially. Remedies 
include a high-fiber diet, increased f luid intake, and 
various laxative agents. Adverse effects (AEs) and 
poor clinical responses can lead some patients to 
seek alternatives.

In traditional Chinese medicine (TCM), navel plas-
ters (NPs) often are used for topical application of 
herbal preparations. With its thin epidermis, weak 
barrier function, and high concentration of blood vessels 
and nerves, the umbilical area is ideal for transdermal 
absorption. NPs allow patients to avoid the bitter taste 
of many oral medicines, circumvent the gastrointestinal 
tract, and do not disturb electrolyte balance. 

Rhubarb (da huang; Rheum spp., Polygonaceae) roots, 
rhizomes, and stems are used in TCM for CC and other 
conditions. First recorded for medical use in China in 
the Shen Nong Ben Cao Jing, a medical text compiled 
during the Han Dynasty (206 BCE–220 CE), rhubarb 
is found in the Chinese, Korean, Japanese, and Euro-
pean pharmacopeias, among others. It often is used for 
pancreas protection. 

Rhubarb root has been shown in previous studies to 
reduce inf lammation, regulate intestinal f lora, improve 
food tolerance, and relieve gastrointestinal dysfunc-
tion in critically ill patients. Clinical studies report that 
rhubarb supplementation can improve several defeca-
tion parameters and may be beneficial in intra-abdom-
inal hypertension. Rhubarb NPs have been reported 
effective in relieving constipation in clinical practice, 
but this is the first prospective, randomized, placebo-
controlled, multicenter clinical trial of their efficacy in 
CC, according to the authors. 

The study was conducted at six hospitals in the 
People’s Republic of China from September 2016 
to October 2017. Of 505 patients (18-85 years old) 
who were invited to participate, 374 agreed and were 
randomly assigned to either the rhubarb (n = 200) group 
or placebo (n = 174) group. Participants were blinded to 
their assigned agent until the end of the study; research-
ers were not. Inclusion was based on diagnosed consti-
pation according to Rome III criteria. The authors 
excluded patients who had an abdominal mass or intes-
tinal cancer, navel skin irritation or damage, mental 
or psychiatric diagnoses, or known hypersensitivity to 
study materials. Patients who were undergoing or sched-
uled to undergo general anesthesia within one week 
before or after the study, or who were pregnant or lactat-
ing, also were excluded.

Demographic characteristics were collected and 
patients’ Cleveland Constipation Score (CCS) and Bris-
tol Stool Scale (BSS) were assessed at baseline. CCS 
was reassessed at study’s end, and BSS and AEs were 
recorded daily. Two or three nurses on each ward were 
trained to apply NPs. Participants who were hospital-
ized during their study participation were seen daily to 
monitor safety. 

Rhubarb (R. officinale) root from Sichuan Province, 
China, was dried, powdered, and identified taxonomi-
cally by Kangmei Pharmaceutical Company (Shen-
zhen, China). High-performance liquid chromatog-
raphy showed the powder’s main ingredients to be 
anthraquinones, including aloe-emodin, rhein, emodin, 
chrysophanol, and physcion. “Flour,” otherwise uniden-
tified, was combined with food coloring for a placebo 
powder with a color like that of rhubarb. NPs with 1 g 
rhubarb or placebo powder were each mixed with 1 g 
honey made from lychee (Litchi chinensis, Sapindaceae) 
f lowers and attached to patients’ navels with acupoint 
stickers (no supplier given) for six hours daily for eight 
days. The honey came from Nanning Quanjian Bee 
Farm (Guangxi, China).

Topical Rhubarb Navel Plasters Improve Symptoms of Constipation

Study Details: At a Glance

Study Design Prospective, randomized, placebo-controlled, single-
blind, multicenter clinical trial

Participants 342 men and women (18-85 years old) with 
diagnosed constipation

Intervention Navel plaster made with dried, powdered rhubarb 
(Rheum officinale) root and honey made from lychee 
(Litchi chinensis) flowers

Control Navel plaster made with unspecified flour, food color-
ing, and lychee honey

Disclosures None reported
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The primary outcome measure was the “defeca-
tion condition” scored via CCS from day one to 
eight, with higher scores indicating more severe 
symptoms. Secondary outcome measures included 
fecal traits assessed daily via BSS and 24-hour 
defecation frequency. Of the 374 participants, 32 
lacked data for baseline or one or more follow-ups 
(19 in rhubarb group, 13 in placebo group) and 
were excluded, leaving 342 participants (181 in 
rhubarb group, 161 in placebo group) for the per-
protocol analysis. There were no significant differ-
ences between groups at baseline in demographic 
characteristics or in CCS, BSS, use of combined 
medications, feeding tube diet, patient autonomy, 
or underlying diagnoses. Participants’ mean age 
was 67.8 years, and 44.7% were women. 

After eight days, the rhubarb group had signifi-
cantly lower CCS compared to the placebo group 
(P < 0.05) and significantly greater defecation 
function compared to baseline (P < 0.001). No 
significant between-group difference was seen in 
number of defecations on days one through four or 
day seven, with significant differences on days five, 
six, and eight (P < 0.05 for each). From day five 
through eight, the rhubarb group had better scores 
for fecal morphology compared to placebo (P < 
0.05 for each). All objective and subjective param-
eters improved in the rhubarb group over baseline 
and placebo. Study groups were stratified by age (< 
50, 50-75, and > 75 years), and constipation relief 
was greater in participants under 75 years old (P 
< 0.05). It is unclear from the study if acupressure 
was a component of the treatment, based on the 
use of acupoint stickers in the application process. 

AEs were reported for both rhubarb (e.g., nausea, 
vomiting, and diarrhea) and NPs (e.g., local blis-
ters), but no serious AEs occurred in this study, 
with no significant difference between groups. A 
few participants in the rhubarb group reported 
transient diarrhea or abdominal pain. 

The authors acknowledged that the study was 
limited by its single-blind design and short dura-
tion. It is also possible that the honey, which has 
been used medicinally for millennia, may have had 
some type of therapeutic effect.

The authors concluded: “[W]ith all clinical 
outcome parameters (CCS, defecating frequency, 
and BSS) demonstrating impressive symptom relief 
and improved quality of life, our results suggest 
that the rhubarb/honey navel plaster combination 
could be a promising candidate for the treatment 
of chronically constipated patients.” 
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Cough can be one of the most bothersome symp-
toms of upper respiratory tract infections in chil-
dren. Acute cough, defined as a cough lasting less 
than three weeks, can affect a child’s quality of life, 
disrupt sleep, and lead to missed school. Parents 
often treat their children with over-the-counter anti-
tussive drugs, although these medications sometimes 
have limited efficacy. In some human clinical studies, 
honey has been shown to relieve cough. The cough 
syrup KalobaTUSS® (Schwabe Pharma Italia; Egna, 
Italy) was developed to treat acute cough in children. 
It includes honey and extracts of common mallow 
(Malva sylvestris, Malvaceae), elecampane (Inula 
helenium, Asteraceae), plantain (Plantago major, 
Plantaginaceae), and shrubby everlasting (Helichry-
sum stoechas, Asteraceae). The authors conducted a 
randomized, double-blind, placebo-controlled clini-
cal trial to evaluate the efficacy and safety of Kaloba-
TUSS in children with acute cough.

The study was conducted from February to May 
2019. Patients were recruited from pediatric consulting 
rooms of the Azienda Ospedaliera Provinciale hospital 
in Messina, Sicily, Italy. Children aged 3-6 years who 
had acute cough for at least three consecutive days were 
eligible for the study. According to the authors, a pedia-
trician ruled out “asthma or other hyperactive airway 
diseases as the cause of the cough.” However, the authors 
did not mention specific diagnoses (e.g., cold, flu, bron-
chitis, pneumonia, etc.), if any, for the children included 
in the study. 

Fifty-four eligible participants were randomly assigned 
to take KalobaTUSS syrup, and 52 were assigned to take 
placebo syrup containing 20% fructose and unspeci-
fied excipients. The two interventions were taken in four 
5-mL doses daily for eight days.

Primary outcomes were changes in nighttime and 
daytime coughing, measured at baseline and after one, 
four, and eight days of treatment. The secondary outcome 
was the safety of the treatment syrup, evaluated by any 
adverse effects. The clinical efficacy of KalobaTUSS was 
assessed by using a six-point Likert scale, on which the 
parents rated their child’s cough from 0 (no cough) to 5 
(“disturbing” cough).

At baseline, the mean period of coughing was 3.52 ± 
0.58 days for the placebo group and 3.53 ± 0.57 days 

for the treatment group. None of the children needed 
antibiotics or any other drugs during the study, accord-
ing to the authors. The median age of the patients was 
4.4 ± 1.0 years.

The nighttime coughing score decreased signifi-
cantly in the treatment group compared to the placebo 
group at day 1 (P = 0.00001), day 4 (P = 0.00014), 
and day 8 (P = 0.00758). Compared with the placebo, 
KalobaTUSS significantly reduced daytime coughing 
after one day of treatment (P < 0.00001). The differ-
ences in improvements in daytime coughing continued 
to be greater in the treatment group compared with 
the placebo group on day 4 (P = 0.00804) and day 8 
(P = 0.03940). Both nighttime coughing and daytime 
coughing had subsided in more patients in the treat-
ment group than in the placebo group at days 4 and 8 
(P < 0.01).

No adverse effects were reported during the study 
in either group. The results are limited by the collec-
tion of subjective data on cough severity from the chil-
dren’s parents and lack of information on the children’s 
diagnoses. The authors concluded that KalobaTUSS is 
“well tolerated and exerts positive effects by reducing 
the severity and shortening the duration of cough in 
children.” 

Herbal Cough Syrup Reduces Severity and Duration of Cough in 
Children
Reviewed: Carnevali I, La Paglia R, Pauletto L, et al. Efficacy and safety of the syrup “KalobaTUSS®” as a treat-
ment for cough in children: A randomized, double blind, placebo-controlled clinical trial. BMC Pediatr. January 
2021;21(1):29. doi: 10.1186/s12887-020-02490-2.

 
By Shari Henson

Study Details: At a Glance

Study Design Randomized, double-blind, placebo-
controlled clinical trial

Participants 106 children (3-6 years old) with acute 
cough for at least three consecutive 
days

Intervention Multi-herb cough syrup KalobaTUSS® 
(Schwabe Pharma Italia; Egna, Italy)

Control Placebo syrup containing 20% fructose 

Disclosures Four of the authors (Carnevali, Pauletto, 
Raso, and Testa) are employees of 
Schwabe Pharma Italia. The other four 
authors declared no conflicts of interest.
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Obesity is a global health problem that is a risk factor 
for several chronic diseases, such as cardiovascular 
disorders, type 2 diabetes, liver disease, and cancer. 
Making sustainable lifestyle changes (e.g., decrease in 
calorie intake, increase in physical exercise) to combat 
the disorder can be difficult, and many people use vari-
ous methods for weight loss, including dietary supple-
mentation. Artichoke (Cynara cardunculus syn. C. 
scolymus, Asteraceae) contains phenolic compounds 
(e.g., ellagic acid), benzoic acid, and dietary fiber, which 
may contribute to anti-obesity effects. However, studies 
have had inconsistent results. 

Meta-analysis Suggests Artichoke Could Support Weight Management
Reviewed: Hemati N, Venkatakrishnan K, Yarmohammadi S, et al. The effects of supplementation with Cynara scolymus 
L. on anthropometric indices: A systematic review and dose-response meta-analysis of clinical trials. Complement Ther 
Med. January 2021;56:102612. doi: 10.1016/j.ctim.2020.102612.

By Gavin Van De Walle, MS, RDN Study Details: At a Glance

Study Design Systematic review and meta-analysis of 
randomized, controlled clinical trials

Participants 588 total participants (38-58 years old) 
who were overweight and/or had nonal-
coholic fatty liver disease, type 2 diabetes, 
hypercholesterolemia, and/or metabolic 
syndrome

Interventions Artichoke leaf extracts (6 studies),  
artichoke powders (plant part not speci-
fied; 3 studies), and artichoke leaf juice 
(1 study)

Controls Placebo (9 studies) or metformin (1 study) 

Disclosures None reported
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Artichoke Cynara scolymus
Photo ©2022 Matt Magruder
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The purpose of this systematic review and 
meta-analysis of randomized controlled trials (RCTs) 
was to determine the effects of artichoke supplementa-
tion on anthropometric indices such as body weight, 
body mass index (BMI), and waist circumference.

The study was conducted using the Preferred Report-
ing Items for Systematic Reviews and Meta-analyses 
(PRISMA) guidelines. The Cochrane Library, Scopus, 
PubMed, and Embase databases were searched from 
inception to February 29, 2020, using medical subject 
headings, abstracts, and keywords without limitations. 
The authors included RCTs that reported the efficacy 
of artichoke supplementation on body weight, BMI, 
and waist circumference. They excluded studies with 
an intervention duration of less than two weeks and 
studies without a control group. 

Cochrane Collaboration’s tool was used to assess 
study quality. Subgroup analyses were performed 
according to trial duration (8 or 12 weeks), artichoke 
dose (< 1,000 or ≥ 1,000 mg/day), type of intervention 
(powder or extract), participant weight status (normal, 
overweight, or obese), and participant health status 
(hypertensive and others). 

Of the 538 studies identified, 10 studies consisting 
of 588 participants (n = 316 in artichoke group and n = 
272 in placebo group) were included in the quantitative 
analysis. The studies were conducted between 2009 and 
2019 in Iran, Italy, and South Korea. Participants (38 to 
58 years old) were overweight and/or had nonalcoholic 
fatty liver disease (NAFLD), type 2 diabetes, hypercho-
lesterolemia, and/or metabolic syndrome. Nine studies 
used placebos (no additional details provided), and one 
study used metformin, a prescription drug for diabetes, 
as a control. Three studies were considered low qual-
ity due to a lack of blinding, incomplete reporting of 
outcome measures, or potential study bias. 

The artichoke dose ranged from 100 mg/day to 19.45 
g/day, and the supplementation period ranged from 8 

to 12 weeks. Six studies used artichoke leaf extracts, 
including one combination product with a standardized 
common bean (Phaseolus vulgaris, Fabaceae) extract; 
three studies used artichoke powders, including one 
combination product with fermented soybean (Glycine 
max, Fabaceae) powder; and one study used artichoke 
leaf juice. The authors did not include any additional 
information about the specific products used in the 10 
studies.

A pooled analysis of the nine studies that assessed 
body weight demonstrated a small decrease in weight 
with artichoke supplementation. Only the subgroup 
analysis in participants with hypertension showed a 
significant effect on weight loss. Artichoke supplemen-
tation had an insignificant effect on BMI compared 
with placebo. Subgroup analyses did not show signifi-
cantly different effects of artichoke on BMI. Waist 
circumference significantly decreased (P = 0.025) after 
artichoke supplementation compared with placebo. 
The dose-response analysis revealed no significant 
dose-dependent changes in weight or BMI.

According to the authors, this meta-analysis is the 
first to examine the effects of artichoke supplementa-
tion on anthropometric indices. Artichoke supplemen-
tation showed a significant effect on waist circumfer-
ence, but not on body weight or BMI. In participants 
with hypertension, subgroup analysis revealed a signifi-
cant reduction in weight, suggesting that the addition 
of artichoke could be recommended to this clinical 
population for weight management. Limitations cited 
by the authors were the small number of included 
studies and the lack of publication bias and sensitivity 
analysis tests for waist circumference. Further clinical 
trials among participants with obesity and other clini-
cal populations are needed to better understand the 
effects of artichoke supplementation on anthropomet-
ric indices. 
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Rhodiola (Rhodiola rosea, Crassulaceae) 
root is used as a traditional medicine in 
Arctic regions of Europe, North Amer-
ica, and Asia. In the United States, rhodi-
ola has been one of the 40 top-selling 
herbal dietary supplements in mainstream 
retail outlets sine 2014. It also is used 
in the global cosmetics, functional foods, 
and herbal medicinal products industries. 
Research suggests that rhodiola is effective 
for fatigue, sleep disorders, depression, and 
viral respiratory illnesses. With the global 
rise in demand for rhodiola extracts, wild 
populations of rhodiola are being commer-
cially overexploited. Other threats to rhodi-
ola include increased risk of pollination 
failure, climate change impacts, and graz-
ing and trampling by livestock. This litera-
ture review evaluated the plant’s conser-
vation status, harvesting and trade levels, 
current state of farming, and evidence of 
substitution with other Rhodiola species 
to better understand how to conserve this 
species.

The authors reviewed published studies and 
information provided by R. rosea farmers to 
assess the current level of rhodiola cultivation 
and impacts of wild harvesting at national and 
regional levels. Production and trade data were 
acquired from published reports, trade data-
bases, consultation with farmers, processors of 
extracts, trade experts, and government and 
news reports of illegal rhodiola harvesting and 
smuggling. Searches (with terms translated 
into languages of the main countries where 
rhodiola is harvested, traded, and used) were 
performed through Google Scholar, Linke-
dIn, and ResearchGate. Data on companies 
involved in the rhodiola trade were accessed 
through government databases and the data 
processing company Zauba Technologies & 
Data Services (Bengaluru, India). The authors 
also visited medicinal plant trading centers 
and international trade shows and conducted 
interviews with various individuals involved in 
rhodiola trade. Information on conservation, 
occurrence, and legal and regulatory status 
were obtained from governmental reports on 

Review of Rhodiola rosea Conservation Status Recommends 
Monitoring of Wild Populations and Transition to Cultivation
Reviewed: Brinckmann JA, Cunningham AB, Harter DEV. Running out of time to smell the roseroots: Reviewing threats 
and trade in wild Rhodiola rosea L. J Ethnopharmacol. April 2021;269:113710. doi:10.1016/j.jep.2020.113710.

 
By Dani Hoots

Study Details: At a Glance

Study Design Literature review

Purpose To evaluate the conservation status, harvesting and 
trade levels, current state of farming, and evidence 
of substitution with other Rhodiola species to better 
understand how to conserve R. rosea

Disclosures None reported

Rhodiola Rhodiola rosea
Photo ©2022 Bertalan Galambosi
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websites and in databases, as well as hard copies and direct 
personal communications.

Research revealed diverse medicinal uses for rhodiola, 
including for colds, toothaches, fatigue, endurance, genito-
urinary conditions, nervous disorders, and as a traditional 
food by Indigenous people throughout the Arctic region. 
According to the authors, at least 150 compounds have been 
identified from rhodiola, including rosavins (rosin, rosarin, 
and rosavin) and phenylethane derivatives (salidroside and 
tyrosol). These compounds are considered primarily respon-
sible for the effects of rhodiola on the neuroendocrine and 
immune systems. Forms of rhodiola in trade include the 
dried rhizome and root, powdered rhizome and root, dry 
extract, liquid extract, and dry extract in solid dosage forms.

Rhodiola rosea is believed to have originated in alpine 
southern Siberia and is now distributed across the northern 
hemisphere from the Low Arctic to high-altitude temperate 
regions of Asia, Europe, and North America. This long-lived 
perennial grows in a wide variety of habitats and soil types. 
The species is dioecious (it has male and female reproductive 
organs in separate plants), which increases its vulnerability, 
as both the male and female plant need to be available for 
pollination. In Scotland, the male-to-female plant ratio was 
found to be 1.56:1, and the male plants had higher levels of 
rosavin and salidroside. 

Rhodiola is threatened with extinction in Germany, 
regionally endangered in Austria, and critically endan-
gered in Bulgaria, Czechia, and in the Carpathian Moun-
tains region of Ukraine. In Russia, it is classified as rare. 

Due to reports of uncontrolled, large-scale harvesting, the 
Commission on the Red Book of the Altai Territory in Sibe-
ria recently reclassified rhodiola to an uncertain conserva-
tion status, requiring monitoring. In the neighboring Altai 
Republic, it is classified as vulnerable and declining. Total 
population size is not known in the 29 known countries 
where it grows. Ten of these countries have regulations 
governing the wild harvest of the plant.

Russia is the main source of wild rhodiola raw material, 
and China is a major producer and exporter of various Rhodi-
ola species extracts (about 75% of the global total). Chinese 
extraction houses do not always distinguish between differ-
ent Rhodiola species, and thus samples reported to contain 
R. rosea extract have been found to contain other Rhodiola 
species. The authors view this as an indicator of the genuine 
article’s scarcity. 

Rhodiola poaching and smuggling is a notable issue in 
Russia and Kazakhstan. Russia restricts harvesting and 
export from some of its republics and territories, but others, 
like the Altai Territory, are exempt from the restriction. It 
was reported that, in the 2000s, two to three tons of ille-
gally harvested rhodiola roots were confiscated annually 
by Russian border patrols, and more than eight tons were 
seized in 2019. In 2019, Kazakh border patrols also arrested 
several groups of rhodiola poachers near the border of Xinji-
ang Uighur Autonomous Region in northwestern China.

Cultivation efforts are improving but still inadequate for 
the current demand of rhodiola. Research to develop and 
improve methods of rhodiola cultivation has been ongoing 
for decades in several countries, including Bulgaria, Canada, 
Finland, Germany, Russia, Switzerland, the United King-
dom, the United States, and others. The Alberta Rhodiola 
Rosea Growers Organization, a cooperative of farmers 
that produces and sells rhodiola raw materials and prod-
ucts, is likely the largest commercial cultivation operation, 
followed by others situated in Russia, Europe, and Alaska. 
Recent trials in the Ural Mountains of western Russia 
have found that cultivation success depends on mimick-
ing the growing conditions of wild rhodiola. Cultivation 
trials in the United Kingdom also have been successful, 
and in Bulgaria, propagation by rootstock was found to be 
more successful than cultivation from seed. Seedlings are 
available to international commercial farms from research 
centers in northern Europe. Rhodiola is also reportedly the 
most-cultivated medicinal plant crop in Moldova.

The authors concluded that rhodiola is widely distrib-
uted but threatened by limited or lacking regulation of 
large-scale and destructive harvesting, risk of pollina-
tion failure due to increasing distances between male and 
female plants as a result of destructive harvesting, climate 
change, and, in some cases, livestock. The authors recom-
mend that policy makers in countries where rhodiola grows 
monitor and regulate its harvest and export. More research 
on conservation-oriented methods of sustainable agricul-
ture to support commercial rhodiola farming operations 
may help reduce these impacts. 

Rhodiola Rhodiola rosea
Photo ©2022 Bertalan Galambosi
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Frankincense and myrrh are the resinous exudates from two genera, Boswellia and Commiphora, 
respectively, of the Burseraceae family. The trees produce resin as an immune response to heal 
and close their bark after natural or human-caused wounding. Frankincense and myrrh are two 
of the most ancient phytomedicinal resins and have woven their way through human history 

for millennia. Incense is mentioned in the earliest papyri of Egyptian polymath and vizier Imhotep 
(27th century BCE), and pharaohs sent ships to bring back frankincense and myrrh resins and live trees 
from the Land of Punt, which is assumed to be part of modern-day Somalia/Somaliland.1,2

THE FUTURE OF
FRANKINCENSE:

Understanding the Plant’s Diversity Is 
Key to Its Conservation

By Sue Canney Davison, PhD, Frans Bongers, PhD, and Denzil Phillips, MSc



The Bible repeatedly mentions frankincense and myrrh, 
which the three wise men, or Magi, gifted to Jesus at 
his birth. Other sources reference resins as being used 
for trade, sought as loot, and used as ransom payments, 
and over time, they became integral commodities in the 
first global trading routes.1 Traces of these resins have 
been found in archaeological and burial sites across the 
Arabian Peninsula, the Mediterranean, and northern 
Europe.3 Their medicinal uses have been recorded in 
traditional Indian and Chinese medicine for centuries. 
For millennia, their smoke has infused sacred rituals and 
churches,4 and resinous oils have been used to embalm 
the dead.5 These resins are fundamentally intertwined 
with the communities who live with, manage, and harvest 
them and the local and international traders and proces-
sors who buy and trade them.* 

The genus Boswellia currently includes 24 recognized 
species,6 11 of which are found on the Yemeni island of 
Socotra. Though the trees and resins from these species 
have different local names, internationally, the generic 
name “frankincense” encompasses all their resins and 
resin products. With approximately 190 identified species 
in the genus Commiphora, debates are ongoing about 
which species constitute the myrrh referred to in ancient 
texts. Some Commiphora essential oils are more similar 
in composition to specific Boswellia essential oils, while 
others are more similar to Commiphora myrrha.7 It is 
still debated whether “myrrh” should be used as a trade 

name for only Commiphora myrrha or also for some other 
Commiphora species.

In many regions, frankincense and myrrh trees grow 
in the same arid and semi-arid ecosystems or Acacia-
Commiphora woodlands and are equally vulnerable to 
drought, climate change, grazing livestock, fire, land-use 
changes, unsustainable harvesting practices, and felling 
for household uses. 

Whether existing populations of Boswellia trees can 
sustainably meet global demand raises complex questions 
about the trees and their products. The purpose of this 
article is to discuss some of the key issues surrounding 
the management of frankincense trees, the communities 
who manage and harvest the trees, value chains, trade, 
and increasing use of frankincense, and to highlight 
some of the gaps in current knowledge. This article will 
focus exclusively on frankincense, with the understanding 
that some Commiphora species face similar challenges as 
frankincense trees. 

The need to understand the current situation and iden-
tify workable, regenerative solutions has brought together 
scientists, exporters, distributors, trade associations, non-
governmental organizations (NGOs), and representa-
tives of national and governmental organizations in a 
number of recent international meetings. These meetings 
include the International Federation of Essential Oils and 
Aroma Trades (IFEAT) in Athens, Greece (2017), which 
provided an initial platform to debate the current situa-

Left: Boswellia papyrifera in Tigray, Ethiopia.
Photo ©2022 Peter Groenendijk 

Boswellia papyrifera in Eritrea.   
Photo ©2022 Frans Bongers 

* More information about this aspect of the frankincense trade can be found at 
www.globalfrankincensealliance.com/articles-and-reports-history-and-culture.
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tion, and the First International Conference on Frankin-
cense and Medicinal Plants (ICFMP) in Muscat, Oman 
(2018), where more than 300 scientists, company repre-
sentatives, and NGOs presented and discussed the prob-
lems and prospects for frankincense across a wide range 
of topics.† These two important meetings were followed 
by a smaller special session on frankincense and myrrh at 
the World Congress on Medicinal and Aromatic Plants 
(WOCMAP) in Bafra, Cyprus (2019), which also saw the 
emergence of the Global Frankincense Alliance (GFA),** 
which is described in this article.8 

Also in 2019, parties of the Convention on International  
Trade in Endangered Species of Wild Fauna and Flora 
(CITES) initiated an informal working group to gather 
information on the current status of frankincense trees 
and assess the need to mitigate threats to their long-term 
future. 

Differentiating Species, Resins, and Resin 
Products 

Geographically, Boswellia trees range from India, across 
the Arabian Peninsula, the Greater Horn of Africa, and 
across the Sahel (the transition zone of semi-arid short 
grasslands and savannas, just south of the Sahara Desert) 
to West Africa. While “frankincense” is the generic trade 
name for the resin as well as the trees of all Boswellia 
species, the conservation, sustainability, and socioeco-
nomic issues that affect the different species and the 
aromatic, medicinal, and other uses of the resins differ 
significantly among each species and their habitats.9 One 
of the key messages from international meetings has been 
that recognizing this diversity is important to the future 
sustainable use of frankincense. 

While, in general, Boswellia species grow in harsh 
arid and semi-arid environments and have adapted to be 
drought-tolerant and resilient, the growth patterns, adap-
tations, environmental conditions, management, and 
harvesting practices among, and even within, each species 
can be substantially different.10 New species continue to 
be identified. Difficulties of going to the source to collect 
botanical samples and identify different species, hybrids, 
and/or varieties have been highlighted with the emer-
gence of B. occulta as a new species in Somaliland. For 
some time, despite the unique chemical profile and aroma 
of its essential oil, it was considered a chemotype (chemi-
cal type) of B. sacra until its leaves and fruits were further 
examined.11 At the same time, essential oil buyers may 
see both B. sacra and B. carteri on essential oil bottles. 
While they come from different geographical regions 
and have some significant differences that have created 
some debate,12 they are currently recognized as the same 
species.6 Additional niche species likely will be identified, 
and future comparative genetic and vouchered chemical 
analyses, as well as breeding and morphological studies 
of the 24 Boswellia species that are currently recognized, 
will assist in the search for markers to distinguish differ-
ent species and their resins for scientific, conservation, 
regulatory, and quality purposes.

Increased Demand for Some Frankincense Resins 
and Essential Oils 

Boswellia species have been used for millennia in tradi-
tional Chinese and Indian medical systems, and the past 

Right: Rendille and Samburu women  
harvesting Boswellia neglecta in Kenya.

Photo ©2022 Sue Canney Davison
Table 1. Currently Identified Boswellia Species 
and Main Recorded Range States6a 

Species Range States

B. ameero Socotra (Yemen)

B. aspleniifolia Socotra 

B. bullata Socotra 

B. dalzielii Mali, Burkina Faso, Nigeria, Cameroon, 
Niger, Benin, and other locationsb

B. dioscoridis Socotra 

B. elongata Socotra 

B. frereana Puntland (Somalia), Somaliland

B. globosa Somaliland

B. “hesperia”c Socotra 

B. microphylla Somalia, Somaliland, Kenya,  
Ethiopia

B. nana Socotra 

B. neglecta Ethiopia, Somalia, Somaliland, 
Kenya, Uganda, Tanzania

B. occulta Somaliland

B. ogadensis Ethiopia

B. ovalifoliolata India

B. papyrifera Sudan, South Sudan, Eritrea, 
Ethiopia, Uganda, Chad, and other 
locationsb

B. pirottae Ethiopia, Sudan

B. popoviana Socotra 

B. rivae Ethiopia, Kenya, Somalia,  
Somaliland 

B. sacra (syn. B. carteri) Oman, Yemen, Puntland (Somalia), 
Somaliland

B. samhaensis Socotra 

B. scopulorum Socotra 

B. serrata India, Sri Lanka 

B. socotrana Socotra 

a The species most commonly traded internationally are in green.
b From historical and/or herbarium records that need to be verified 
c Species provisionally described, only from photographs

† ICFMP abstracts are available on GFA’s website.

** As of January 2022, the Global Frankincense Alliance (GFA) was reorganized to better achieve its original goal to create an independent 
platform where scientists, experts, and stakeholders in the frankincense sector can share information and learn together. To achieve this, the 
GFA will now operate under the umbrella of the conservation and research project Save Frankincense (www.savefrankincense.org). GFA’s aims, 
objectives, and website (www.globalfrankincensealliance.com) will remain unchanged.
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decade has witnessed increased scientific research on and 
knowledge about the potential therapeutic properties of 
some of these species as internal, topical, and aromatic 
products.13,14 The growing understanding of the medicinal 
properties of boswellic acids, which are found in commer-
cially significant amounts in the resins of at least four 
species (Table 2), and popularity of frankincense essen-
tial oils in aromatherapy have led to increased demand for 
some frankincense resins and essential oils. Some market 
reports project the value of the frankincense essential oil 
market to double between 2018 and 2028,15 with a 7.7% 
average annual growth rate. Frankincense resin used for 
essential oil production is currently predominantly sourced 
from B. sacra in Somaliland, Puntland (Somalia), and 
Oman; B. serrata in India; and, to lesser extents, B. papy-
rifera, B. neglecta, B. rivae, B. dalzielii, and B. frereana.9 
Increased demand for some frankincense resins for essen-
tial oil production and medicinal use is likely to affect each 
species differently across their geographical ranges, given 
the diversity of these species.

Sustaining the Trees and Communities that 
Harvest Them 

To meet increased demand, more frankincense needs to 
be harvested and traded, but the actual sustainable produc-
tion capacity of each species that will also allow the trees 
to regenerate is unknown. As current production is based 
on sourcing resin from a limited number of wild trees of 
these species, the immediate future of the resource depends 
on proper management, harvesting, and regeneration of 
current tree populations, but available data on each species 
vary. 

Of the 24 recognized species, overharvesting for trade 
purposes is estimated to affect at least four species: B. sacra 
(syn. B. carteri), B. papyrifera, B. serrata, and B. frereana. 
Research shows that some of these key harvested popula-
tions are under severe pressure. This is notably true for B. 
papyrifera in northern Ethiopia and Eritrea,16 B. sacra in 
some areas of Somaliland, and reportedly for some popula-
tions of B. serrata in India.17,18 Research data on harvested 
and traded species often are sourced from accessible areas, 

Table 2. Components of the Most Common Internationally Traded Boswellia Resins

Species Current Main 
Commercial Area 

Boswellic Acids and other 
Pentacyclic Triterpenic 
Acids (PTAs)*

Dominant Constituents 
of Essential Oil20

Chemotypes Identified  
To Date21

B. dalzielii Burkina Faso, 
Northern Nigeria

Yes α-pinene, myrcene, 
limonene, sabinene, 
α-thujene

• myrcene

• α-pinene22

B. frereana Cal Madow, 
Somalia/Somaliland 

No boswellic acids α-thujene, α-pinene, 
sabinene, ρ-cymene, dimers 
of phellandrene 

• α-thujene, α-pinene

B. neglecta Southern Ethiopia, 
Northern Kenya 

Yes (Somali origin) 
No (Kenya origin) 

α-pinene, α-thujene, 
β-pinene, terpinen-4-ol, 
ρ-cymene 

• α-pinene

B. papyrifera Northwest Ethiopia, 
Sudan

Yes octyl acetate, octanol, 
incensole acetate

• octyl acetate

B. rivae Somali region of 
Ethiopia, 
Northern Kenya 

Unknown α-pinene, limonene, 
β-pinene, ρ-cymene, 
δ-3-carene

• α-pinene

B. sacra Dhofar, Oman Yes α-pinene, limonene, 
myrcene, incensole 

• α-pinene

• (E)-β-ocimene/ limonene

B. sacra (syn. 
B. carteri)

Cal Madow,
Somalia/ Somaliland

Yes α-pinene, α-thujene, 
limonene, myrcene, 
sabinene, β-caryophyllene

• Chemotype I: α-pinene rich, with 
variations: 
(Ia) α-pinene, myrcene, sabinene, 
limonene  
(Ib) α-pinene, limonene  
(Ic) limonene, α-pinene

• Chemotype II: α-thujene rich23

B. serrata Madhya Pradesh 
and Andhra Pradesh, 
India

Yes (most consistently) α-thujene, estragole, 
α-pinene, sabinene, 
myrcene, δ-3-carene 

• α-thujene

• myrcene (forest collection in 
Shivpuri, India)24

* Above trace amounts. The main PTAs being researched for their biosynthetic and therapeutic pathways and applications are α-boswellic 
acid (α-BA), acetyl-α-boswellic acid (α-ABA), β-boswellic acid (β-BA), acetyl-β-boswellic acid (β-ABA), 11-keto-β-boswellic acid (KBA), acetyl-
11-keto-β-boswellic acid (AKBA), lupeolic acid (LA), and acetyl-lupeolic acid (ALA), with different Boswellia species having different composi-
tions.14,19 



which may also be subject to greater harvesting pressure, 
while remote and inaccessible areas may be less likely to 
have experienced pressure from human activities.25 

For some other species and locations, regeneration 
currently does not seem to be an issue,26 but data are 
insufficient for several geographical areas and species, and 
confirmed data are scarce. 

At this time of projected increased demand, studies on 
harvesting pressure and regeneration have raised awareness 
and initiated the current push for greater collective action 
from landowners, communities, and harvesters who manage 
and know the status of the trees, as well as traders, export-
ers, international retail companies, and environmental and 
governance bodies. On the other hand, concerning findings 
in some heavily harvested areas have led to some general-
ized, sensationalized headlines in the popular press about 
the status of frankincense.27 Such headlines do not reflect 
the situation in all locations and certainly not of all Boswellia 
species. 

In 2020, the secretariat of CITES collated the results of 
a questionnaire that was sent to relevant frankincense stake-
holders asking for information on the biology and popula-
tion status of each species, harvesting and supply chains, 
threats and intentional propagation, and current regulations 
and ownership structures.28 This initiated an active dialogue 
and helped bring attention to the need to not only fill the 

data gaps as soon as possible, but also think carefully about 
the most appropriate systemic changes needed to ensure the 
long-term future of the trees and harvesting communities. 

Accurate Data Are Needed 
Accurate data on the exact geographical range, popula-

tion densities, and status of each species have yet to be gath-
ered, perhaps because supply was assumed to sustainably 
meet demand and the trees were regenerating naturally in 
relatively inaccessible areas. By looking at historical data, 
mapping current knowledge, and layering climatic and envi-
ronmental conditions that are likely to favor the different 
species, an updated map of the likely range of each species 
was published in Nature Sustainability in 2019.16 Increased 
expertise in calibrating complex satellite mapping of changes 
in dryland trees and woodlands can generate maps based 
on recorded observations and the likelihood of suitable and 
changing environmental conditions. This is especially help-
ful in some areas, like Dhofar in Oman, where frankincense 
trees are the predominant tree species of landscapes that 
are otherwise vegetation-sparse. However, in other areas 
where frankincense trees do not represent the majority of 
vegetation, calibration of satellite data and verification on 
the ground (“ground truthing”) with sufficient numbers of 
survey plots are needed.29 Setting up and monitoring these 
can be costly and challenging in remote and insecure areas. 

www.herbalgram.org  •  2022  •  I S S U E  133  •  45

Boswellia sacra trees in a remote valley in Somaliland. Photo ©2022 Dayaxa Frankincense Export Company



46  •  I S S U E  133  •  2022  •  www.herbalgram.org

Because frankincense is a niche commodity and tradi-
tionally a secondary source of income, large-scale devel-
opment-partner funding for reliably assessing the range, 
status, and health of frankincense trees can be difficult to 
acquire. Given the current push for integrated large-scale 
drylands projects,30 gathering this information as part of 
those project activities will support the development of 
focused conservation practices that can incentivize and 
enable harvesting communities to maintain healthy trees, 
as well as inform local, national, and international regula-
tory decision-making. 

Harvesting and Management Practices of Different 
Communities and Stakeholders 

A report by Munyua and Mbiru (2015) described 
Boswellia papyrifera, found in northern Ethiopia, as “over-
utilized,” and B. neglecta, B. rivae, and B. microphylla, 
which are all found in southern Ethiopia, as “underuti-
lized.”31 Do some of the biological and morphological 
characteristics of each species determine how they are 
harvested and used? The quality and properties of indi-
vidual species’ resins aside, the resin structures in the inner 
bark of B. papyrifera have been thoroughly researched 
to determine the most effective and sustainable tapping 
methods and healing cycles.32 However, B. neglecta and 
B. rivae grow in arid and semi-arid migratory pastoral-
ist systems of the Somali region of Ethiopia and northern 
Kenya on mostly communally owned land and are “almost 
exclusively collected from the natural exudates without 
tapping.”33 Further research is needed to confirm if this 
is because the resin canals in the inner bark are structur-
ally unsuited to the tapping techniques used and recom-
mended for B. sacra, B. papyrifera, and B. frereana, or 
because of some other underlying reason(s). For B. papy-
rifera, increased tapping has been shown to allow greater 
longhorn beetle infestation and susceptibility,34 as well 
as reduced carbohydrate storage35 and seed reproductive 
capabilities.36 In Kenya, B. neglecta seems to depend on an 
interaction with the longhorn beetle larvae to produce its 
characteristic black resin, as its natural immediate exudate 
is very limited amounts of small white drops (H. Sommer-
latte, Arbor Oils of Africa, email to S. Canney, November 
18, 2021).†† 

The landscape can determine who harvests the resin. In 
Somaliland, where B. sacra trees can grow up to 8 meters 
(26.2 feet) tall, sometimes on dangerous cliff faces and dry 
rocks, men harvest and dry the resin and take it to collec-
tion centers where women, who often sit in the dust on the 
floor for long hours, sort it into grades. In the Samburu 
region of Kenya, groups of women walk together to scrape 
B. neglecta off much shorter trees that grow on hills close 
to savannahs, and this provides limited but direct income. 

In Oman, Omani women and men previously harvested 
the resin from the trees,38 but now it is typically expatriate 
men. In Somaliland, as some landowners and their families 
move to urban areas, they may rent their trees to harvesting 
groups and traders.39 

In the Blue Nile state of Sudan, communities report-
edly gain no benefits from the trees.40,41 However, 
receiving direct benefits from the trees is key to engag-
ing communities in comprehensive, long-term sustain-
able practices. The arid and semi-arid areas where frank-
incense trees grow are generally resource-poor regions. 
Besides livestock or subsistence farming, alternative live-
lihood options are few, so harvesting frankincense in the 
dry seasons can contribute significantly to otherwise-
limited incomes.42-44 

It is increasingly recognized that “the traditional supply 
chains of most resins can involve significant exploitation 
of the harvesters,”9 and investing in harvesting communi-
ties to support their development and incentivize sustain-
able tree management is a top priority to ensure the 
future of the trees and communities who harvest them.45 
Also, these people often see very limited profit margins 
compared to middlemen and end product producers, and 
this can directly lead to unsustainable practices.46 “When 
harvesters are living so marginally, it can be difficult for 
them to make long-term, sustainably based management 
decisions,” noted the authors of a 2020 paper in The Inter-
national Journal of Professional Holistic Aromatherapy.9 

To ensure the future of frankincense trees, communi-
ties need to be engaged in many aspects of sustainable 
management. Depending on the species, management 
practices, and climate, trees are estimated to take up to 
10-20 years to reach the trunk girth that is considered 
mature enough to start tapping and harvesting, although 
data are limited. Harvesters can threaten tree health by 
making too many cuts in mature trees too often and too 
deeply. However, conservation strategies that emphasize 
not harvesting resin from the trees may only be a partial 
solution, as the untapped live trees may then be vulner-
able to being debarked or felled for medicinal use, timber, 
firewood, fodder, or land clearance. 

In pastoralist dryland areas, where livestock are the 
main source of primary income, camels, cattle, and goats 
grazing on young saplings or shorter trees can be a major 
threat to woodland regeneration. In other areas, dry grass 
in open-canopy woodlands, where free-ranging cattle 
graze, can be intentionally or unintentionally burned, 
potentially destroying both seedlings and saplings. In 
these areas, community-based management of livestock 
and fire is an integral part of the long-term future of 
frankincense trees. 

Land tenure systems, ownership, harvesting rights, 
and the prices harvesters and communities receive also 
become critical factors, which need to account for shift-
ing social and environmental dynamics as well as the 
changing climate. In short, harvesters and harvesting 
communities have perhaps remained the least visible 
members of the value chain, and their knowledge, needs, 
and challenges must be heard and understood. Fostering 
incentives, working conditions, and supportive training 
and education to ensure sustainable harvesting practices 
is critical to the long-term future of the trees. 

†† For more information, see: Sommerlatte H, Van Wyk B. Observations on the association between some Buprestid and Cerambycid beetles 
and black frankincense resin inducement. Diversity. 2022;14(58):1-7. https://doi.org/10.3390/d14010058.37



Boswellia neglecta resin from Kenya.
Photo ©2022 Stefan Gafner

Boswellia sacra resin from Oman.
Photo ©2022 Stefan Gafner

Boswellia papyrifera resin from Sudan.
Photo ©2022 Stefan Gafner

Examples of oleo-gum resins from various 
Boswellia species. Samples from the same species 
illustrate the variability in color and shape.
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Boswellia rivae resin from Somali region of Ethiopia.
Photo ©2022 Sue Canney Davison

Boswellia occulta resin from Somaliland.
Photo ©2022 Sue Canney Davison

‘Shazri’ black Boswellia sacra from coastal Dhofar, Oman.
Photo ©2022 Sue Canney Davison

‘Nakhwe’ Boswellia sacra from Somalia
Photo ©2022 Sue Canney Davison
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Investing in Propagation and Intentional Planting 
Perhaps because wild trees traditionally have supplied 

the niche market for frankincense products, cultivation 
of Boswellia trees has been limited. Different species have 
different seed germination rates, and seed viability can also 
depend on the health of the tree.35 Some species with low 
seed germination rates, like B. serrata, propagate more easily 
from root suckers. With increased knowledge and improved 
techniques, intentional planting is likely to become a 
crucial part of longer-term conservation strategies. There 
are reports of plantations in Somaliland before 1991.47,48 
Forest department records in India show that B. serrata was 
planted experimentally for paper, without much success.49 
Consistent work with B. papyrifera root cuttings yielded 
better results.50 Other species, such as B. frereana and B. 
sacra, have adapted to specific environments, with the abil-
ity to absorb sea mists in otherwise hot and dry climates 
and grow on limestone with high-pH soils. It can take time 
to understand how to replicate the necessary conditions for 
resin production, particularly in other regions.

Jason Eslamieh in California, the Ministry of Agricul-
ture and Fisheries in Oman, and Guy Erlich in Israel are 
pioneers in propagating, hybridizing, and intentionally 
planting trees of the genus Boswellia. Eslamieh has focused 
more on research and experimentation and published his 
decades of knowledge and findings of working with these 
plants in the United States.51 The Ministry of Agriculture 
and Fisheries in Oman has been planting and propagat-
ing B. sacra trees for more than 30 years, and plantations 
have expanded to a larger scale. Those working with the 
trees in Oman have begun sharing their in-depth knowl-
edge of the planting, watering, care, and environmental 
conditions needed to allow the trees to mature.52 In Israel, 
Erlich has focused on the Balm of Gilead (Commiphora 
gileadensis) and B. sacra and has demonstrated that irri-
gated plantations can be established outside of current 
range states.53 The overall quality and quantity of resins 

from intentionally planted trees compared to resins from 
wild populations are still unknown. 

Frankincense trees can be propagated intentionally on 
privately-owned plantations that prioritize frankincense 
resin production, or as part of the restoration and enrich-
ment of existing trees and woodlands. Understanding the 
activities, outcomes, and consequences of the two differ-
ent approaches is important, as each one is likely to have 
different effects for existing tree regions and the commu-
nities who currently use and depend on the trees and 
surrounding biodiversity.

Regeneration and new growth (whether wild or culti-
vated) depend on engaged sustainable management and 
the integrity of the forest. One supportive mechanism that 
focuses on the health of current forests and communi-
ties is voluntary third-party certification. Some voluntary 
third-party certifications focus on the health of the trees, 
fair payment, and living/working conditions for harvest-
ers and can create greater confidence for consumers who 
are interested in buying sustainably harvested products. 
Wild-harvested Boswellia resin is intrinsically organic 
unless hormones are used to stimulate resin production.54 
Organic certification can add value,55 yet this does not 
ensure single-species harvesting or long-term regeneration.

Conservation concerns raised in the international gath-
erings include the impacts of increased demand, armed 
conflicts, famine, increased human population, increased 
livestock numbers, better road access, and changes in land 
use and agricultural practices on traditional patterns of 
tree management, harvesting, and trade in some of the 
main frankincense-sourcing areas. To ensure sustain-
able management and regeneration of the trees, and to 
address some of these concerns, a broader approach and 
full community engagement are important. A summary 
of proposed solutions that now need collective action and 
investment was presented at the WOCMAP meeting in 
2019 (Table 3).56 

Table 3. Actions Needed to Ensure the Future of Frankincense Trees

Issue Challenges Possible Solutions 

Land 
conversion 

Agriculture (sesame [Sesamum indicum, 
Pedaliaceae], cotton [Gossypium spp., 
Malvaceae], cattle), mining (gravel), 
logging

Create reserves and parks to protect areas of high genetic variability and 
mature trees; propagate and enrich current areas and create frankincense 
plantations; provide alternative domestic cooking and other energy sources

Grazing and 
fire 

Increase in livestock, fire as a byproduct 
of agriculture, uncontrolled fire 

Install effective fencing, reduce herd size, and control free grazing with 
set-aside areas; apply fire breaks; protect trees until they are above 
livestock heights; provide education and onsite training 

Tapping Too many deep and rough cuts, within-
season cycles, and year cycles without 
adequate rest and healing periods 

Reduce numbers of tapping cuts and within-season cycles; develop and 
promote lower-impact tapping techniques, practices, and systems; have 
rest years every third or fourth year with 5-10 years of rest every 20 years

Whole 
supply chain 

Little assessment and management 
of trees and forests in some key areas, 
resin quality and grading, unclear and 
confusing ownership (land tenure, use 
rights), lack of clear trade standards 
and regulations, insufficient national 
and international regulations for 
management and sustainable use of 
resources and weak implementation 

Shift focus toward long-lasting health of trees and forests; stimulate 
collection incentives toward quality rather than quantity; follow the resin 
and who earns the money (equity and gender); add upgrades and value 
in production countries (e.g., distilling essential oils, making finished 
products); install trade control and “just” rules and regulations; adapt land 
tenure and modernize use rights (e.g., community-owned long-term use 
rights); increase transparency, improve trade regulations, and introduce 
third-party certification; create regulations that adhere to international 
standards for sustainable use and management; increase awareness (and 
support pressure) of consumers 

This is a revised version of a table that Frans Bongers introduced at WOCMAP (2019).56 
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Above: White Boswellia neglecta resin from natural abrasion. Photo ©2022 Sue Canney Davison  

Below: ‘Mushaad’ Boswellia frereana resin. Photo ©2022 Sue Canney Davison 
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Using the Resins and Essential Oils 
It can be surprising to learn of the many different species, 

phenotypes, qualities, colors, and aromatic profiles of the 
resins and essential oils of frankincense. Especially in Ethio-
pia and Oman, much frankincense resin is used in tradi-
tional and cultural practices instead of being exported. It is 
chewed as gum for its health benefits and burned to produce 
smoke as part of cultural, sacred, and/or personal hygiene 
rituals and practices.33,57 

One of the most expensive frankincense resins is “Mush-
aad” — the first-grade slabs of B. frereana found on steep 
slopes in the highlands of Somaliland and Puntland (Soma-
lia). Large fresh pieces traditionally have been sold in Saudi 
Arabia and Yemen as chewing gum and after-meal mouth 
fresheners. Significant quantities of B. papyrifera and other 
resins also have been exported from Ethiopia, Sudan, and 
Eritrea, often through Europe, as ritual incense for church 
services.57

The resin-production processes of the different species 
are not well studied. Whether the resin, which is produced 
in the inner bark, is constitutional (already available in the 
bark) or quickly produced upon natural or intended wound-
ing, or both, is not well known. For B. papyrifera, consti-
tutional resin is available in the resin canals and is drained 
upon wounding.32,58 

Frankincense gum-resin usually contains three main 
components: gum, resin, and essential oils. The water-solu-
ble gum often accounts for 6-30% of raw frankincense. The 
alcohol-soluble non-volatile terpene fraction can account for 
60-85% and contains boswellic and lupeolic acids, which are 
being researched for their therapeutic properties. Essential 
oils often account for 1-10% and are a mixture of predomi-
nantly monoterpenes with diterpenes and sesquiterpenes.19 
The percentages and ratios of these components can vary 
significantly among different Boswellia species, and the 
quantity and quality of resin harvested from one species 
can depend on the age and stem diameter of the tree, the 
number of current and previous harvests, and environmental 
conditions, including altitude, rainfall, sea mist, solar radia-

tion patterns, nutrients, and insect and animal challenges.59 
Natural variations among individual trees and populations 
of Boswellia species lie at the heart of current debates about 
trade standards, purity, quality, and regulation. Current 
understanding of the exact sources of and reasons for these 
similarities and differences is still limited.

More than 300 volatile compounds have been identi-
fied among Boswellia species. Two major limitations in our 
current knowledge of the constituents and compositions of 
frankincense essential oils are:

• Researchers are yet to understand the extent to which 
variation and different chemotypes of individual trees 
and populations of the same species are genetic (most 
likely) or due to other factors listed previously. 

• Many samples assessed in published papers are taken 
from markets, and the exact source of the samples is 
not always known. Some vouchered samples (resin 
samples that are connected to individual trees that are 
identified with an herbarium collection voucher) can 
produce outlying results, creating the need to look 
deeper. Differences could be genetic, yet may also 
be a result of different storage conditions, distillation 
methods, analytical techniques and libraries, and/or 
possible equipment contamination. 

Variation across and within Species
Frankincense essential oils are now a common retail 

product. Understanding the normal composition of the oil 
of each species can be important for quality and regula-
tory purposes. Nevertheless, similarities and/or differences 
among species, as well as natural variation within species, 
can make it difficult to be certain that a particular oil comes 
from a particular species. As shown in Table 2, α-pinene, 
α-thujene, limonene, sabinene, and myrcene predominate 
in quite a few Boswellia species. General patterns for each 
species can emerge. For example, B. sacra from Oman 
usually has the highest α-pinene content (between 60% and 
80%),9 but sometimes an individual Omani specimen can 
be lower.60 
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A few compounds may be unique to certain species. 
For instance, high levels of octyl acetate in B. papyrifera 
essential oil and methoxydecane in B. occulta essential 
oil are not known to be found at the same levels in other 
species.9 They can act as reliable identifying markers for 
those two species. When dominant terpenes are found 
across a number of species, researchers look for much lower 
amounts of a unique compound that could be specific to a 
particular species. Some possible markers and constituent 
patterns among species are emerging. Even so, it will take 
more in-depth research, using only vouchered specimens 
within and across populations and from different harvest-
ing seasons, to be able to accurately identify the exact 
species of Boswellia that produced a particular composition 
of an unadulterated, species-specific frankincense essential 
oil. 

Beyond issues of fresh-
ness, oxidation, and qual-
ity, causes of adulteration 
of frankincense essential 
oils can include species 
mixing, as well as inten-
tional addition of key 
constituents from other 
species and sources.

Incentivizing trans-
parent and traceable 
sustainable supply chains 
is another approach to 
support purity and quality 
standards. In some source 
regions, one frankincense 
species usually predomi-

nates, making it easy to harvest and track species-specific 
resin. Examples are India (B. serrata), Oman (B. sacra), 
West Africa (B. dalzielii), and northern Ethiopia, Eritrea, 
and Sudan (B. papyrifera). By contrast, in the Somali region 
of Ethiopia, northern Kenya, and parts of Somalia, where 
B. neglecta and B. rivae grow close to Commiphora species, 
harvesters can be aware of the different species but apply 
the same names to more than one species. For instance, 
“Midhafur” can be applied to B. neglecta, B. rivae, C. bora-
nensis, and C. ogadensis in the Somali region of Ethiopia 
(Abdinasir Abdikadir, SoRPARI and Jigjiga University, 
email to S. Canney, June 2019). Harvesters need increased 
awareness and a value-added incentive to separate resins 
from different species. As the B. occulta story in Somalil-
and shows,11 an unidentified species can unwittingly be 
harvested under the assumption that it is a known species. 

Boswellia sacra in Dhofar, Oman. Photo ©2022 Sue Canney Davison

Boswellia neglecta 
seedlings propagated 

from seed.
Photo ©2022 Sue Canney 

Davison 
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As the resins and oils of different frank-
incense species have different antimicrobial, 
antibacterial, and antifungal properties, species 
purity becomes critical for building consumer 
trust.14,61 Intentional adulteration of frankin-
cense oil also needs to be watched carefully 
as demand increases. From a different point 
of view, some experts wonder if a frankin-
cense-like oil that has the same medicinal and 
aromatic properties as a wild-harvested oil can 
be developed to take pressure off wild trees. 
But, would it be frankincense? 

Medicinal Uses 
In traditional Chinese medicine, frankin-

cense (ru xiang) and myrrh (mo yao) are 
thought to invigorate blood. Regarded as bitter 
and pungent, frankincense is believed to have a 
cleansing action on the body, moving qi (a vital 
life force), opening channels, clearing damp, 
and relieving pain.62 Shallaki, as B. serrata is 
known in the Ayurvedic medical tradition of 
India, mostly has been used to reduce inflam-
mation and ease joint pain. Traditional herbal 
medicine often depends on synergistic actions 
among different herbs and resins, and frankin-
cense and myrrh often are prescribed together. 

Genetic pathways for the biosynthesis of 
boswellic acids remain to be identified, but 
researchers have analyzed the cytotoxic and 
anti-inflammatory mechanisms of boswellic 
acids in vitro and in vivo, along with the anti-
bacterial, antifungal, anti-inflammatory, and 
other medicinal properties of different frank-
incense resins. Incensole and incensole acetate, 
known to be found in the highest concentra-
tions in B. papyrifera and B. elongata, have 
been shown in mice studies to have a robust 

neuroprotective effect after brain trauma and 
strong anti-inflammatory, antidepressant, and 
anxiolytic properties.63 Human clinical trials 
are still limited.13,14,59,64 Inhaling smoke65 and 
diffusing essential oil may have medicinal and 
mood benefits as well, particularly anxiolytic 
effects.14 

Exactly how many bioactive boswellic acids 
remain after supercritical fluid (CO2) extrac-
tion of vouchered specimens has yet to be 
published. When distilling the resin using 
steam or hydro-distillation, there is no known 
evidence that these heavier lipophilic (fat-solu-
ble) boswellic acids are taken up into the essen-
tial oil. They largely remain in the post-distilla-
tion residue. Nevertheless, preliminary reports 
of experimental cytotoxic effects of boswellic 
acids have led to some unsupported claims that 
steam or hydro-distilled frankincense essential 
oil can “cure cancer.”66 According to Abdul 
Latif Khan, PhD, an associate professor at the 
University of Nizwa in Nizwa, Oman: “We 
do not want to get to the point where pseudo-
science and misinformation [are] used to sell 
the product.”39 Nevertheless, increased access 
to information on traditional medicinal uses, 
in vitro and animal study results, and proposed 
research on B. sacra and B. serrata for different 
types of cancer and COVID-19 remediation67 
could lead to increased popular demand. 

Compared to traditional medicinal uses of 
the whole resin or infusions, the growing thera-
peutic use of distilled essential oils is relatively 
recent. Even so, there is an increasing body of 
in vitro and in vivo experimental results on the 
bioactivity of frankincense essential oils, partic-
ularly antibacterial, anticancer, antifungal, 
anti-inflammatory, antioxidant, insecticidal, 

Boswellia sacra resin and oil.
Photo ©2022 Sue Canney Davison
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Table 4. Aromatic Profiles of Some Boswellia Species

Boswellia Species Average Oil Yield23 Aromatic Description 

B. elongata 7.6% Smoky woody, very waxy, plastic-like, zesty/bitter, ”old church”-like 
base note 

B. neglecta 5-6% Dry woody, pine (Pinus spp., Pinaceae) needle-like, dusty, warm, floor 
waxy, slightly camphoraceous 

B. occulta (methoxydecane type) 1-6% Fatty, soapy, citrus (Citrus spp., Rutaceae)-like

B. papyrifera 1-2% Very dusty, aldehydic, green (coriander [Coriandrum sativum, 
Apiaceae]-like), soapy, fruity (pear [Pyrus spp., Rosaceae]-like), rough 

B. sacra (syn. B. carteri) 4-8% Balsamic, resinous, spicy, “old church”-like base note

B. socotrana 7.6% Almond (Prunus dulcis, Rosaceae)-like, plastic-like, woody, warm, 
humid, soapy 

This is a revised version of a table that Nicolas Baldovini introduced at WOCMAP (2019).8 Reproduced with permission from Baldovini. 

The essential oil yield depends on many factors, including population genetics, harvesting practices and timing, and lab-scale distillation 
under optimal conditions versus larger-scale commercial distillation. No known data have been published on exact essential oil yield 
ranges for each species, so these figures are based on the authors’ experience and what Baldovini presented at WOCMAP.

Boswellia elongata on Socotra Island.
Photo ©2022 Vladimir Melnik



and larvicidal properties.68-70 Frankincense oil is regarded 
as relatively “safe” in terms of topical allergenic and photo-
toxic properties.71 More systematic research is needed to 
understand and support the current medicinal and thera-
peutic claims of the benefits of vouchered essential oils of 
each frankincense species.

Perfumery 
Frankincense plays a large role as a natural perfumery 

ingredient. Some of the signal aromatics, such as the musty 
“old church smell,” may arise from small percentages of 
heavy sesquiterpenes and diterpenes such as olibanic acids. 
Nicolas Baldovini, PhD, of the Institute of Chemistry of 
Nice, France, summarized some of his main olfactory find-
ings at the special session at WOCMAP in 2019 (Table 4).

Key Trade Issues 
At international gatherings, discussions about frankin-

cense trade and markets also have raised important issues. 
For example, it is difficult to evaluate the complexities of 
some value chains and access and collate trade data (includ-
ing volumes and accurate import and export figures). Two 
other issues are standardization and expanding the portfolio 
of frankincense retail products and uses.

Given natural variations, would standardization expand 
or limit market availability of genuine pure frankincense 
products? National and international trade regulations do 
not always focus on specific Boswellia species themselves. 
They often use a generic code for Boswellia resins and resin 
products. However, frankincense resin is usually sold as 
species-specific. But, frankincense essential oil can be either 
a blend of essential oils from different Boswellia species or 

an essential oil from one Boswellia species. As shown in 
Table 2, the essential oils of different Boswellia species can 
have similar or distinct dominant terpenes, and individual 
species can have different chemotypes.21,22 Because of natu-
ral variation, the individual terpenoid content of the essen-
tial oil of any one Boswellia species needs to be accurately 
expressed as a range of percentages, unless referring to one 
specific batch composition.9 Some traders have determined 
their own desired constituent ranges of the most popular 
frankincense species’ essential oils, even if it means reject-
ing and maybe limiting market availability of some genuine 
vouchered oils. Other retailers are happy to integrate natu-
ral variation in their business models and treat each vouch-
ered species-specific batch more like a vintage wine.

As mentioned previously, more work is needed to analyze 
the similarities and differences in terpenoid composition 
across a broader range of vouchered samples from different 
trees and locations of the same species and among differ-
ent species. As so little is currently understood about the 
reasons for differences in the compositions of gum-resin and 
essential oil among individual trees and populations, setting 
even species-specific essential oil standards is probably a less 
effective way to support regenerative tree populations and 
harvesting communities than advocating for transparent 
supply and value chains. 

Adding Commercial Value to the Whole Resin and 
Byproducts 

Over the past 10 to 15 years, essential oil distilled 
from whole resin has received more commercial atten-
tion than the raw resins. Given that essential oil consti-
tutes between 1% and 10% of the resin (Table 4), can 

Boswellia neglecta growing with Commiphora species in Meru National Park, Kenya. Photo ©2022 Sue Canney Davison
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Objectives of the Global Frankincense Alliance

• To stimulate worldwide attention and education on the scientific, commercial, and cultural importance of frankin-
cense and myrrh products and the challenges the trees and harvesters face

• To encourage regional, national, and international collaboration among individuals, universities, companies, and 
other organizations involved in all aspects of frankincense and myrrh value chains

• To disseminate information on the status of the trees, populations, and forests in their range states and the economic 
and environmental threats and challenges they face 

• To share best practices for sustainable propagation and regeneration of the trees, as well as traditional and novel 
techniques for traceable sustainable production, harvesting, and processing

• To encourage research and development on novel value-added products from frankincense and myrrh 

• To collate and disseminate information on the status, patterns, and volumes of global trade in frankincense and 
myrrh

• To enable stakeholders to be fully aware of current and future legislation, encourage proactive implementation of 
necessary changes, and ensure the sustainable long-term future of the trees

the rest (“waste”) be used in or 
transformed into byproducts, 
making the resin even more 
valuable? With little research 
published so far, experts 
disagree on whether and how 
many useful boswellic acids 
remain in the post-distillation 
resin from key species.19 Some 
of the molecules that account 
for frankincense’s “old church 
smell” are heavy and may also 
remain in the post-distillation 
resin, creating opportunities to 
use it as incense. 

The hydrosol (distillate 
water) gathered from the 
distillation of different species can have a pleasant aroma 
and contain up to 700 mg/L of hydrophilic (water-solu-
ble) volatile compounds, with verbenone and terpinen-
4-ol often predominating.72 Using and selling the hydro-
sol commercially as perfumed water or mists could allow 
greater value to be derived from the resin. One important 
trade issue will be to extend the registration of differ-
ent products from different Boswellia species for various 
cosmetic, consumable,73 and medicinal uses in different 
markets. 

Transparent Supply and Value Chains 
During the international gatherings, it also became 

clear that the ethics of the supply chains of import-
ing companies have a large role to play in the sustain-
able future of frankincense and are deeply dependent 
on the contextual realities and activities of the harvest-
ers, middlemen, and traders. Traceability is made more 
complex as middlemen and traders often aggregate resins 
from different sources within a country into larger single 
lots, many of which are intended for export. At the same 
time, shorter, more transparent supply chains with fewer 
middlemen are expected to lead to more direct benefits 
for communities and/or smaller-scale range state busi-

nesses. Also, more end-users are demanding equitable and 
sustainable supply chains.74 

As mentioned, third-party certification of sourcing 
practices and supply chains can support sustainability, 
as has been shown for other commodities such as 
timber, coffee (Coffea spp., Rubiaceae), and chocolate 
(derived from Theobroma cacao, Malvaceae). Harvest-
ers and harvesting communities often receive relatively 
little income from raw forest products and can rarely 
afford the upfront and ongoing costs of voluntary or 
regulated certification. These realities can push pricing 
and buying power into the hands of larger brokers and 
commercial entities whose approach and commitment to 
sustainability become all-the-more critical to the survival 
of the trees and future supply of resin. 

In some areas, harvesters are being supported to form 
cooperatives to share best practices, act as centers of inten-
tional propagation, stabilize prices, and gain more reliable 
access to markets. In the future, as phone connectivity 
spreads to currently inaccessible areas, taking photo-
graphs of tapping practices, marking GPS locations of 
harvested trees, and sending that information or captur-
ing it in emerging technologies, such as blockchain, will 
provide a verifiable record.75 Digital payments will allow 
for more direct verifiable remuneration of harvesters. 

Meetings, Articles, and Events Informing the Formation and Activities of the GFA

May 2016 Environment Society of Oman meeting (Salalah, Oman)

September 2016 IFEAT annual conference (Dubai, UAE)

October 2018 First International Conference on Frankincense and Medicinal Plants 
(Muscat, Oman) 

April–June 2019 Perfumer & Flavorist three-part article on frankincense76-78

May 2019 CITES Secretariat report on Boswellia trade (Geneva, Switzerland)

July 2019 Paper by Bongers et al in Nature Sustainability16

October 2019 WOCMAP special session on frankincense and myrrh (Bafra, Cyprus)8

January 2020 GFA founded (London, England)

March 2021 GFA “The Future of Frankincense” online workshop

June 2021 CITES Plants Committee online meetings



This level of diligence may add additional upfront costs, 
especially for small-scale businesses, but will add little to 
retail prices when scaled out. The additional brand value 
created by confirming sustainability is likely to outweigh 
any additional retail cost and meet the needs of consum-
ers who want to ensure sustainable sourcing.

Creation of the Global Frankincense Alliance 
The future of frankincense relies on the support of a 

wide range of stakeholders, who each play a part in ensur-
ing sustainable trade. Given uncertainties, complexities, 
and unknowns in this commodity market, some dele-
gates at the meeting of WOCMAP in Cyprus in 2019 
suggested creating a lean international platform for the 
collection and dissemination of information on taxon-
omy, scientific discoveries, conservation issues, industry 
activity, new legislation, and trade developments in this 
sector. In response to this request, concerned scientists 
and other interested parties established the Global Frank-
incense Alliance, a nonprofit organization and platform, 
in 2020. 

In March 2021, the GFA organized an online work-
shop, “The Future of Frankincense,” which had more 
than 300 registered delegates from 38 countries. Many 
participants filled out an initial ques-
tionnaire, and the purpose of the meet-
ing was to collectively explore the most 
important questions that need to be 
answered and actions that need to be 
taken to support the long-term future of 
frankincense trees and the communities 
that harvest them. The workshop had 
four major themes: (1) Botany, identifi-

cation, and current status of the trees; (2) Communities, 
regeneration, and forest management; (3) Biochemistry 
and medicinal applications; and (4) Supply chains, prod-
ucts, regulations, and trade. The virtual gathering made 
it possible for farmers, traders, and harvesting community 
representatives in range states to participate and report 
back directly on range state focal group meetings. The 
full report is available on the GFA website.39

It is challenging to gather and provide international 
regulatory bodies such as CITES with adequate, scien-
tifically verified evidence on the status of the different 
species and information about supply and value chains 
and international trade — all of which are needed for 
making effective decisions. Much of the knowledge of 
the status of frankincense trees currently lies with people 
and organizations that harvest from and manage the trees 
and private-sector stakeholders that are directly involved 
in trade. Some of this is ref lected in scientific reports, but 
many of these reports are not publicly accessible. Multi-
stakeholder forums, collaborative projects, and working 
groups, where researchers and public and private orga-
nizations share information about frankincense, have 
become more important for identifying and promoting 
effective species-specific sustainable practices. 
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A woman sorting Boswellia papyrifera in Ethiopia. Photo ©2022 Frans Bongers 
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Boswellia scopulorum on Socotra Island.
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BOTANIST, AUTHOR, PHOTOGRAPHER, 
AND HERBAL COMMUNITY ICON STEVEN 
FOSTER DIED AT HIS HOME IN EUREKA 
SPRINGS, ARKANSAS, ON JANUARY 15, 2022, 
AT AGE 64. 

Foster, who was self-taught, had more than 47 years of expe-
rience in the herbal field. He served as a consultant for numer-
ous herbal organizations and companies, authored best-selling 
books with some of the most noted luminaries in the field, and 
captured the beauty and diversity of medicinal plants in more 
than 150,000 photographs. As an international expert on medic-
inal and aromatic plants, his work took him around the world, 
and he gained valuable insights into botanical value networks, 
conservation, and sustainability. He was involved with proj-

Steven Foster
tribute to

1957–2022
By Hannah Bauman

Steven Foster in Petra, Jordan, in 2013. 
Photo ©2022 Steven Foster
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Ayahuasca vine Banisteriopsis caapi
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ects in Argentina, Armenia, Belize, China, Costa Rica, Egypt, 
England, Germany, Guatemala, Japan, Montenegro, the Nether-
lands, Peru, the Republic of Georgia, Switzerland, Trinidad and 
Tobago, Vietnam, and elsewhere.

Foster’s contributions to the nonprofit American Botanical 
Council (ABC) were invaluable and incalculable. He served on 
ABC’s Board of Trustees from 1999 until his death, and, for 10 
years, was the president of the board. Foster’s photography filled 
nearly every issue of HerbalGram since issue 24 in 1991. He also 
served as a contributing editor of HerbalGram and wrote numerous 
seminal articles, which will likely be cited for many years to come.

ABC Founder and Executive Director Mark Blumenthal said: 
“Steven was an essential part of the nonprofit research and educa-
tional mission and content of ABC. His sudden passing leaves a 
huge hole in our hearts and our organization.”

A Maine native, Foster was born on February 27, 1957. At age 
17, he began working for the Sabbathday Lake Shaker Community 
in New Gloucester, Maine. The Shakers, which is the common 
name for the United Society of Believers in Christ’s Second Appear-
ing, originally called the “Shaking Quakers,” are a Christian sect 
founded in England in 1747, when they split from the mainstream 
Quakers. The Sabbathday Lake community was founded in 1783 
and is the only active Shaker community in the world, according 
to its website. The community runs an herb store that was founded 
in 1799, the oldest in the United States. There, Foster got his first 
experience in the herb industry. He managed the community’s 
three acres of herb gardens and oversaw the production of more 
than 50 herbal preparations.

“Everything I do now — writing, lectures, consulting and 
photography — began during that time from age 17–21,” Foster 
wrote on his website.1 In addition to herb farming and production, 
he also learned the art of photography by shadowing photographers 
who visited the community. His first published photos appeared in 
Thomas Moser’s How to Build Shaker Furniture (Crescent Publish-
ing, 1977). The knowledge he gained at Sabbathday Lake was the 
foundation of his professional career as a photographer and bota-
nist.

Rosemary Gladstar, the “godmother of American herbalism,” 
worked extensively with Foster through her herbal studies school 
and on several organizations’ boards. “I first met Steven when he 
was in his early 20s and already somewhat of a legend,” she wrote 
(email, January 24, 2022). “Steven was among the first teachers I 
invited to the very first session of the California School of Herbal 
Studies around 1976. Even then, he was quite obviously the smart-
est person in the room, a brilliant plant person with a remarkable, 
almost photographic memory.”

Foster moved to Arkansas in 1979. He helped shape the grow-
ing but nascent bioregionalism movement in the Ozarks, which 
promoted a future based on local goods that were produced in a 
sustainable manner. This community that he joined would later 
become the Ozark Area Community Congress, a forum for the 
discussion, promotion, and celebration of the region’s distinct envi-
ronment. From there, Foster embarked on deeper research into 
herbalism, especially echinacea (Echinacea spp., Asteraceae). This 
research brought national attention to him and the potential 
benefits of this native American botanical, which has been one 
of the best-selling herbal supplement ingredients in the United 
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A selection of books written or featuring photographs by Foster.
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States market for years. Early on, 
Foster earned the nickname “Mr. 
Echinacea” because of his enthusi-
asm for and promotion of echinacea. 

Echinacea Exalted!: The Botany, 
Culture, History, and Medicinal Uses 
of the Purple Coneflowers (Ozark 
Beneficial Plant Project), the first 
of 21 books that he authored or 
co-authored, was illustrated by 
Judith Ann Griffith and published 
in 1984, with a second edition 
in 1985. Also in 1984, his book 
Herbal Bounty: The Gentle Art of 
Herb Culture (Gibbs Smith) was 
published, which featured botani-
cal illustrations by D.D. Dowden, 
a preface by plant taxonomist and 
Harvard University professor Shiu-
Ying Hu, PhD, and foreword by 
preeminent ethnobotanist and 
Harvard professor Richard Evans 
Schultes, PhD. Echinacea Exalted! 
was republished as Echinacea: Nature’s 
Immune Enhancer (Healing Arts Press) 
in 1991.

Foster also authored more than 800 articles for trade, 
popular, and scientific periodicals. He first began writing 
for HerbalGram when Blumenthal published it as a news-
letter under the auspices of the American Herbal Products 
Association (AHPA) and the Herb Research Foundation 
from 1983 to 1988. When ABC was founded in 1988, Foster 
remained heavily involved with HerbalGram. His first major 
article after ABC was established was a literature review on 
hawthorn (Crataegus spp., Rosaceae), co-authored with herb 
expert Christopher Hobbs, PhD, in issue 22. After more 
than 100 articles, including book reviews and memorial 
tributes, his final article was published in issue 132. It was 
a 32-page cover article on the history, trade, and biology of 
saw palmetto (Serenoa repens, Arecaceae): “The Historical 
Interplay of Plant Biology, Trade, and Human Interactions 
with Saw Palmetto,” which was illustrated with his own 
photographs.2

Foster’s other notable works include Culpeper’s Complete 
Herbal: Illustrated and Annotated Edition (Sterling Publish-
ing, 2019), which includes his commentary on 17th-century 
English botanist, herbalist, and physician Nicholas Culpep-
er’s guide to herbal remedies; three editions of Peterson 
Field Guide to Medicinal Plants and Herbs of Eastern and 
Central North America, which he co-authored with James 
A. Duke, PhD, and the most recent of which was published 
in 2014; National Geographic Guide to Medicinal Herbs: The 
World’s Most Effective Healing Plants (National Geographic, 
2012), co-authored with Rebecca L. Johnson, Tieraona Low 
Dog, MD, and David Kiefer, MD; Tyler’s Honest Herbal: 
A Sensible Guide to the Use of Herbs and Related Remedies, 
4th edition (Routledge, 1999), co-authored with Varro E. 
Tyler, PhD; and Herbal Emissaries: Bringing Chinese Herbs 
to the West (Healing Arts Press, 1992), co-authored with Yue 
Chongxi, PhD.

Foster also edited the first edition of AHPA’s Herbs of 
Commerce (1992), which the US Food and Drug Admin-
istration subsequently adopted as an official reference for 
nomenclature of herbs in the US herbal supplement indus-
try. His title Desk Reference to Nature’s Medicine (National 
Geographic, 2006), co-authored with Rebecca L. Johnson, 
was awarded the New York Public Library’s “Best of Refer-
ence” award in 2007.

Foster’s world travels with his camera gave him an exten-
sive library of photographs, which, at the time of this memo-
rial, can be found on his website (www.stevenfoster.com). 
His vast collection includes images of hundreds of different 
plant species and also harvesting, processing, and the people 
who work with the plants. He described his artistic vision 
thus: “In my botanical photography, color, form and design 
offer themselves to the observant eye at the right time of 
day, in shade, in rain, or with clouds hiding harsh sunlight. 
These are the situations I strive to work in, which give me 
the best color saturation, the richest light, and the greatest 
challenge in exposure length, depth-of-field, and waiting for 

Steven Foster:  1957-2022

Foster’s photography 
filled nearly every issue 
of HerbalGram since 
issue 24 in 1991.

Foster photographing plants at Jim and Peggy Duke’s garden in Fulton, Maryland. 
Photo ©2022 ABC

Right: HerbalGram covers featuring Foster’s photography. 
 Photos ©2022 Steven Foster
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Foster’s photograph of Rainer Bussmann and a praying mantis at Finca Luna 
Nueva in Costa Rica. According to Foster, this is his favorite photo. 

 Photo ©2022 Steven Foster
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that still moment when a breath of air does not move the 
subject and offers up the detail values that I seek.”3

Foster’s photography appeared on the cover of 59 
issues of HerbalGram. His photographs also have been 
published in numerous other publications. These include 
AHPA Report, Chemical & Engineering News, Consumer 
Reports, Dallas Medical Journal, Martha Stewart Living, 
Nutraceuticals World, The New York Times, and World 
Health: The Magazine of the World Health Organization, 
among others.

His photographs also appeared in corporate projects 
such as catalogs, displays, product information sheets, 
and labels. Some of his clients included the Aveda Corpo-
ration, Bio-Botanica Inc., Gaia Herbs, Nature’s Best, and 
Traditional Medicinals. From 1999 to 2010, the entire 
Tom’s of Maine product line featured his photography. In 
2008, AHPA awarded Foster its Herbal Insight award for 
“furthering the knowledge and understanding of medici-
nal and aromatic plants through his excellent work as a 
photographer, author and consultant. Mr. Foster’s ability 
to capture the elegance and intimacy of the ‘human-plant 
relationship’ continues to astound.”4

In an AHPA press release, Michael McGuffin, AHPA 
president, wrote: “Steven was a giant in the herbal 

community for almost half a century. To say he will be 
missed is both true and a gross understatement — he is 
irreplaceable.”5

ABC Art Director Matthew Magruder worked with 
Foster for more than 15 years, collaborating with him 
on the images in HerbalGram. “Steven Foster has been a 
fundamentally important part of both the magazine and 
the organization,” Magruder wrote (email, January 17, 
2022). “His wisdom and contributions spread throughout 
ABC’s breadth. His astoundingly masterful plant photog-
raphy has graced at least 10 pages of every single issue I’ve 
put together and sometimes even more. In the more than 
50 issues I’ve worked on, he’s written seminal articles on 
the history of botanical adulteration and saw palmetto 
trade, lady’s slipper orchid conservation, ginseng adultera-
tion, and medicinal trees. Those are just the ones I can 
recall offhand, and there were countless others prior to 
my tenure at ABC and HerbalGram.

“He contributed articles to the magazine, performed 
editorial and technical reviewing, and, most importantly, 
fact-checked me on the taxonomic accuracy of photos 
from other sources,” Magruder added. “His generosity 
knew no bounds, and my experience of him was just a 
sliver of what he contributed to this world, the herbal 
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Medicinal plant garden at Machu Picchu, Peru
Photo ©2022 Steven Foster

Amazon rainforest 
Photo ©2022 Steven Foster
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Valerian Valeriana officinalis
Photo ©2022 Steven Foster

www.herbalgram.org  •  2022  •  I S S U E  133  •  65



66  •  I S S U E  133  •  2022  •  www.herbalgram.org

community, and his family. I feel honored to have known 
him for more than 15 years and even more so for being 
able to call him a friend.”

Loren Israelsen, president of the United Natural Prod-
ucts Alliance, a supplement industry trade association, 
praised Foster. “Steven was a superb photographer,” 
Israelsen wrote (email, January 19, 2022). “Like many, 
I was taken by the beauty of his botanical images, so I 
bought the same camera as Steven and thought I would 

try to give it a go. Well, realization is the ego’s greatest 
disappointment. A camera does not make a photographer. 
It’s a lot harder than it looks.”

Steve Mister, president and CEO of the Council for 
Responsible Nutrition, another trade association in the 
dietary supplement industry, similarly praised Foster’s 
artistry. “A picture is worth a thousand words, and Steven 
Foster gave us both,” he wrote (email, January 19, 2022). 
“His exquisite photographs communicated the fragility 
and vibrancy of the botanical world, reminding us of the 
power and potential of plants all around us. The botani-
cal community was blessed with his commitment and his 
contributions. He had a prolific life and [has] an indel-
ible legacy.”

Throughout his career, Foster promoted conservation 
and sustainability in the herbal market. In 1988, shortly 
after ABC’s founding, he and Blumenthal advocated for 
market protection for lady’s slipper orchids (Cypripedium 
spp., Orchidaceae). The roots of these beautiful but deli-
cate North American f lowers were being traded as a mild 
nervine and sedative, but the plants’ overharvesting, slow 
regeneration, and resistance to cultivation meant that they 
were close to being wiped out in the wild. Foster intro-
duced a resolution that AHPA later adopted. The resolu-
tion requested that AHPA’s members and other businesses 
and individuals in the horticultural and herb trade refrain 
from trade in wild-harvested lady’s slippers. As a result, 
trade in lady’s slipper root decreased, and wild popula-
tions started to increase. The full story was described 
in his cover article, “Lady’s Slipper: Once a Commer-
cial Conundrum, Now a Conservation Success Story,” in 
HerbalGram issue 131.6 As with his saw palmetto article, 
Foster’s photography accompanied the article and served 
as the cover image.

Foster served on the Board of Directors of the United 
Plant Savers (UpS), a nonprofit plant conservation organi-
zation, from 2000 to 2003. “They were productive years, 
and we worked hard, but they were also some of the most 
fun,” wrote Gladstar, founding president of the UpS board. 
“Steven just brought a sense of lightness to the board, and, 
with his wonderful wit, he kept us all laughing through the 
work of running an organization. I’m sure he did that with 
all the myriad boards he sat on and organizations he was 
part of.” 

He also collaborated with ABC’s Sustainable Herbs 
Program (SHP). “Steven was instrumental in the Sustain-
able Herbs Program, from long before it was part of ABC,” 
SHP Director Ann Armbrecht wrote (email, January 28, 
2022). “I attended a workshop on sustainable herbalism at a 
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“Steven just brought a sense of lightness to the [UpS] board, and, with 
his wonderful wit, he kept us all laughing through the work of running an 
organization. I’m sure he did that with all the myriad boards he sat on and 

organizations he was part of.” —Rosemary Gladstar

Steven Foster hiking near Arenal Volcano in Costa Rica. 
Photo ©2022 Matt Magruder
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Green Nations Gathering in the early 2000s. He was not just 
talking about the work that United Plant Savers was doing, but 
beyond that, he talked about the impact the botanical indus-
try was having on medicinal plants, cultivated and wild. This 
workshop inspired my journey to follow herbs to their source, 
which eventually led to the Sustainable Herbs Program, where, 
18 years later, I found myself working closely with Steven.

“Since SHP became part of ABC [in 2018], Steven was 
an incredible ally, providing big-picture advice and edito-
rial input,” Armbrecht added. “He shared his photos and 
resources. He was an active participant in the SHP Advisory 
Group and attended every webinar I hosted. Steven would 
send me firm but kind messages when I was too impatient 
about missed deadlines. From the beginning, Steven told me 
that the Sustainable Herbs Program was important for the 
way it touches on the heart of working with plants, and he 
reminded me to keep that at the center.”

Foster received multiple awards throughout his career, 
including the Texas Herb Growers and Marketers Associa-
tion’s Industry Achievement Award (1998), the Independent 
Book Awards’ National Medalist in Health and Medicine, the 
Independent Book Publishers Association’s Benjamin Franklin 
Award Silver Medal – Health in 1999 for his book 101 Medici-
nal Herbs (Interweave Press, 1998), and the International Herb 
Association’s Otto Richter Memorial Award (2002). He also 
was in demand as a speaker and gave lectures in boardrooms, 
at conventions, and at herbal gatherings. In 2010, he was the 
Alan Lesniewicz Memorial Lecturer at the Dorothy Bradley 
Atkins Medicinal Plant Garden at the University of Illinois 
at Chicago. 

Blumenthal, one of Foster’s close friends 
and collaborators, wrote: 

I have known Steven since about 1978, 
when he was another long-haired, fully 
bearded young kid studying herbs. But he 
was different. His knowledge and passion 
were remarkable, even back then.

My favorite Steven Foster story deals with 
one of the Boston Tea Party ships in Boston 
Harbor. This is a replica of one of the 
famous ships from which the rebellious 
American colonists threw tea (Camel-
lia sinensis, Theaceae) into the harbor in 
protest in 1773. 

Many herb industry people, including 
members of the Herb Trade Association, 
were at the annual convention of the 
National Nutritional Foods Association 
(now known as the Natural Products 
Association) in Boston, Massachusetts, in 
1979 or 1980. In 1976, the US Food and 
Drug Administration (FDA) tried to ban 
the sale of sassafras (Sassafras albidum, 
Lauraceae) root bark as a tea ingredient 
because oil of sassafras distilled from the 
root bark contained safrole, which the FDA 
considered a liver toxin and carcinogen. 
As a result, sassafras oil could no longer be 
used as a flavoring agent for root beer, and 
the soft drink industry changed to other 
flavorings to approximate the authentic ‘old 
fashioned’ root beer flavor. The herb indus-
try would not stand for it! We used sassafras 
as an example of FDA mis-regulation based 
on faulty science. 

To make a point, we decided it would be 
cool to throw sassafras tea over the sides of 
one of the Boston Tea Party ships like the 
colonists did with tea more than 200 years 
before. But where to get a large quantity 
of sassafras? Steven Foster to the rescue! He 
drove from Boston back up to his home 
in Maine and returned the next day with 
a large burlap bag of sassafras root bark 
that he had previously collected. Without 
Steven, there would have been no “guerrilla 
theater” protest about sassafras in Boston.Steven Foster and Jim Duke

Photo ©2022 Steven Foster
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“Despite occasional recognition from various organizations, 
Steven was a much larger and more important figure in the 
American herb community than he was sometimes given credit 
for,” added Blumenthal. “It’s like the old song: ‘You don’t 
miss your water ’til your well runs dry.’ This is evidenced by 
comments I have received from friends and colleagues in the herb 
and medicinal plant community in which they lamented losing 
his valuable insight and perspective, or not having supported 
him more by licensing his beautiful photos.”

Though Foster often described himself as a “curmudgeon,” 
his friends remember him as kind, caring, and empathetic. The 
tributes collected by ABC make more than one reference to his 
“impish grin,” and many recall his wry sense of humor and deep 
love for his family.7 His intellect impressed people from many 
walks of life, and he had friends among Appalachian herbalists 
and industry CEOs.

Armbrecht commented on Foster’s legacy: “Steven bridged 
worlds that too often stay separate. He dedicated his life to 
plants, and he followed his curiosity where it led him. He dug 
deep with a rigor that I relied on. He brought the same atten-
tion to the details of history or plant knowledge as he did to his 
photographs. That attention helped me see each more deeply.”

Gladstar concluded: “There’s definitely an enormous gap in 
our circle, a place no one else can fill. Steven touched so many 
lives with his brilliance and kindness and left a legacy that will 

Steven Foster

Passionflower Passiflora incarnata
Photo ©2022 Steven Foster



Steven Foster:  1957-2022

impact generations of plant lovers with his books, arti-
cles, stunning photographs (no one was a better plant 
photographer than Steven), workshops, and lectures. 
He was a stellar individual, and now is truly of the 
stars, and of stardust.”

Steven Foster is survived by his wife Donna; children 
and stepchildren Abbey, Ashley, Allison, Colin, Farrar, 
and Andy; eight grandchildren; and siblings Stan, 
Wendy, Don, and Suzanne. 
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“There’s definitely an enormous gap in our circle, a place no one else can 
fill. Steven touched so many lives with his brilliance and kindness and left a 
legacy that will impact generations of plant lovers with his books, articles, 

stunning photographs, workshops, and lectures. He was a stellar individual, 
and now is truly of the stars, and of stardust.”  

—Rosemary Gladstar
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Energetic Herbalism: A Guide to Sacred Plant 
Traditions Integrating Elements of Vitalism, 
Ayurveda, and Chinese Medicine by Kat Maier. 
White River Junction, VT: Chelsea Green Publish-
ing, Inc.; 2021. Softcover, 392 pages. ISBN: 
9781645020820. $24.95.

By Matthew Wood, MS, RH (AHG)

As its subtitle indicates, Energetic Herbalism bites off a 
mouthful. Can a book live up to that description? The most 
important claim is the first one: This book is about sacred 
plant medicine. For most of us, that means having an inner 
experience with the plant world. My heart leapt when I read 
author Kat Maier’s, RH (AHG), description of an experience 
she had with black cohosh (Actaea racemosa, Ranunculaceae) 
in the forest, when she first sensed the living intelligence of 
a plant. In my opinion, that is the mark of a true natural 
physician.

In this book, Maier integrates major traditions of medicine 
that are likely familiar to many herbalists. Her background 
includes certification as a physician assistant and training 
with herbalists Karyn Sanders and Sarah Holmes of the Blue 
Otter School of Herbal Medicine. She studied the history 
of Western herbalism with herbalist David Winston, RH 
(AHG), the doctrine of signatures (the idea that plants may, 
in some way, resemble the condition or body part the plant 
can treat) in fields and forests, and the traditions of vitalist 
and energetic* Western, Ayurvedic, and Chinese herbalism. 

At a certain point, one can see the basic contours of 
pharmacology, physiology, and pathology shine through 
the energetic categories of these different systems: the four 
elements of the West; hot/cold and damp/dry from the 
Greek, Arabic, and Jewish physicians of the Middle Ages; 
yin and yang and the five elements of China; and the three 
doshas and five elements of Ayurveda. Maier integrates all 
this with confident brushstrokes because she has studied this 
material for decades. She also delves into the primal organs, 
emotions, and substances of Chinese medicine, including 
relationships with the seasons, tastes, and more. Her account 
of Ayurveda is likewise detailed. As if this were not more 
than enough, she gives an extensive treatment of Western 
traditions, including history and the six tissue states (hot/
cold, dry/damp, and tense/lax). Since this is a subject I know 
something about, I can say that she has internalized the 
material and presents it from within herself, not from books 
or outside “experts.”

Maier also discusses the importance of plant preservation. 
For many years, she was on the board of the United Plant 
Savers, a nonprofit plant conservation organization that was 
founded by Rosemary Gladstar, who wrote the foreword of 
Maier’s book. Maier delves deep into issues of bioregional-
ism, Indigenous rights and practices, permaculture, and the 
preservation of plant sanctuaries, forests, and regions.

Part 2, called “The Apothecary,” contains basic kitchen 
herbal pharmacy and a materia medica of 25 herbs, 
described as only someone who has imbibed so many 
traditions can provide. She also includes a section on the 
late herbalist William LeSassier’s triune system of formu-
lation, which provides the foundation for creating herbal 
formulas based on the combination of primary herbs, 
nutritive support herbs, and catalysts in specific ratios.

I may have missed some excellent new books, but in 
my opinion, this is the most comprehensive treatment of 
herbalism from the standpoint of inner experience (sacred 
plant or plant spirit medicine), energetics, diverse tradi-
tions, and kitchen pharmacy. It should be included as a 
textbook in any school that is like-minded. But it would 
take an advanced reader years to assimilate all that is 
found here. Thank you, Kat, for the time and energy this 
must have taken. 

Matthew Wood has an MS in herbal medicine from the 
Scottish School of Herbal Medicine, which is accredited by 
the University of Wales. He has been a professional herbalist 
for more than 35 years.

* According to Maier, vitalism is “a teaching that states there is an invisible force governing our health, lives, and planet that is 
unseen and unmeasurable.” Energetic herbalism “relates the energetics of the plant (i.e., cooling, moving) to a current imbalance 
or condition then lastly to the energetics of a person or constitution (i.e., sensitive, dry).”
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This Is Your Mind on Plants by Michael 
Pollan. New York, NY: Penguin Press; 
2021. Hardcover, 288 pages. ISBN: 
9780593296905. $28.00.

Bestselling author Michael Pollan 
focuses on three plant-based substances 
in This Is Your Mind on Plants: opium, 
caffeine, and mescaline. With two of 
these substances highly regulated or 
banned and one commonplace and 
socially acceptable, Pollan dives into the 
nuances of what is, or is not, considered 
a “drug” and how humans interact with 
psychoactive plants and their derivatives. 
The text is a blend of history, science, 
and memoir, as Pollan describes his own 
experiences with each substance and its 
history in the United States and inter-
nationally. The ways that humans have 
used plants in the past and present to 
change consciousness — whether to 
induce calm, stimulate attention, or alter 
mental perception — are ingrained in 
many cultural practices and defy simple, 
binary categorization, Pollan explains.

Parsley: Herb of the Year™ 2021 
by Gert Coleman, ed. Jacksonville, 
FL: International Herb Association; 
2021. Softcover, 249 pages. ISBN: 
9780578822419. $21.95.

The International Herb Association 
designated parsley (Petroselinum crispum, 

Apiaceae) as its Herb of the Year™ for 
2021 and produced this text that cele-
brates this valuable and versatile herb. 
This compilation of essays covers various 
topics: botany and cultivation, history 
and harvest, lore, recipes, and medicinal 
uses. The text also includes illustrations, 
photos, and poetry that take parsley 
beyond a garnish and explore the plant’s 
use in other culinary and medicinal 
applications.

 
The Ecology of Herbal Medicine: A 
Guide to Plants and Living Landscapes 
of the American Southwest by Dara 
Saville. Albuquerque, 
NM: University of 
New Mexico Press; 
2021. Softcover, 
312 pages. ISBN: 
9 78 0 8 2 6 3 6 217 9. 
$24.95.

The Ecology of 
Herbal Medicine 
explores medicinal 
plants of the south-
western United 
States through the 
lens of sustainability 
and preservation. 
Dara Saville, execu-
tive director of the 
nonprofit Yerba 
Mansa Project and founder of Albu-
querque Herbalism, writes about the 
ecological relationships between medici-
nal plants and their environment and 

how knowledge of this relationship can 
increase the understanding of the plants’ 
medicinal properties. This connec-
tion also informs her approach to using 
medicinal plants and preserving their 
natural habitats, which can improve the 
health of both humans and the planet.

 
Aquatic Plants: Pharmaceutical and 
Cosmetic Applications by Namrita 
Lall, ed. Boca Raton, FL: CRC Press; 
2021. Hardcover, 366 pages. ISBN: 
9781138368118. $200.00.

Aquatic Plants includes descriptions of 
popular aquatic plants found across the 

globe. With contribu-
tions from an interna-
tional array of authors, 
this book describes 
the distributions, 
ethnobotanical uses, 
genome sequencing, 
chemical compounds, 
and biological activi-
ties of these plants and 
addresses their cultiva-
tion and sustainability. 
The book also includes 
full-color illustra-
tions and photographs. 
These plant profiles 
are a valuable resource 
for academics conduct-

ing research on aquatic plants and for 
professionals in the pharmaceutical and 
cosmetic industries who are interested in 
the potential therapeutic applications of 
these plants and their sustainable use. 

New Book Profiles
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By Connor Yearsley

On August 6, 2021, Gabriel Howearth, a 
gardener extraordinaire, seedsman, pioneer of the 
organic farming movement, biodiversity cham-
pion, and co-founder of Seeds of Change, was 
involved in a tragic accident near Lo de Marcos, 
Mexico. After attending a concert with friends, 
he was a passenger in a truck that was swept away 
during a f lash f lood. The truck was found later 
but Gabriel was not, and he is presumed dead 
at age 67. Those close to him believe he possibly 
was washed out to the Pacific Ocean. His family 
has given the American Botanical Council (ABC) 
permission to publish this tribute.

Gabriel was born on February 26, 1954, in Los Angeles 
and grew up in Southern California. Among his activities, 
he was a choirboy and an Eagle Scout, played baseball and 
tennis, enjoyed surfing, and studied Latin for four years 
at Servite High School in Anaheim, California. He also 
enjoyed astronomy and gazing through his telescope, water-
color painting, and playing musical instruments, including 
his acoustic guitar, electric guitar, and sitar. Throughout his 
youth, his interest in plant life grew, whether it was plant-
ing watermelon (Citrullus lanatus, Cucurbitaceae) seeds or 
bringing home a twig that eventually produced delicious 
Calimyrna figs (Ficus carica, Moraceae). 

At 18 years old, at Fullerton College in Fullerton, Califor-
nia, he reportedly started his first garden. “I was interested 
in diversity even then,” Gabriel was quoted as saying in a 
1990 article in the Los Angeles Times. “I planted vegetables, 
f lowers and culinary herbs. And I always farmed organi-
cally.”1

During his college years, he took every opportunity to 
travel in his green and white Datsun pickup. Some of his 
destinations were Monument Valley on the Utah-Arizona 
border; Antelope Canyon near Lechee, Arizona; and his 
favorite stop: Arcosanti, an experimental town in central 
Arizona that the Italian-American architect Paolo Soleri 
established.

He attended and graduated from the University of 
California, Santa Barbara (UC Santa Barbara), where he 
majored in music and computer science. There, he was 
impressed and motivated by the farming and practicality 
of a local Santa Barbara community of Hutterite people 
(a branch of Anabaptists). The diversity of Santa Barbara 
in the 1970s inspired Gabriel when he later developed the 
Seeds of Change farm (originally a seed-saving company) 
in Gila, New Mexico, and the Buena Fortuna Botanical 
Gardens in Baja California Sur.

Gabriel did his graduate work in architectural landscaping 
at the University of California, Santa Cruz (UC Santa Cruz). 

Gabriel Howearth
1954 – 2021

Gabriel Howearth
Photo ©2022 Jan Mangan

There, he studied with Alan Chadwick (1909–1980), an 
English master gardener, horticulturalist, innovator of 
organic farming techniques, and student of Rudolf Steiner 
(1861–1925), an Austrian philosopher and founder of the 
biodynamic approach to agriculture, which is similar to 
organic agriculture but also uses spiritual and astrologi-
cal methods.1 

At UC Santa Cruz, Chadwick had set up a garden based 
on the “French intensive” method, in which plants are 
grown within a smaller space and with higher yields than 
other traditional gardening methods. Gabriel also later 
studied with Peter Dukish, who was another student of 
Steiner and was starting a significant community garden 
and tree-planting project in Los Angeles. Around that 
time, Gabriel earned the nickname “Farmer Gabriel.”1

Chadwick told his students that if they really wanted to 
learn about farming, then they should study with Indig-
enous peoples. So, Gabriel, whose grandmother was part 
Rarámuri (an Indigenous people of northern Mexico), 
farmed with the Hopi, O’odham, Pueblo, Quechua, and 
Rarámuri tribes in North and South America. But, “it 
wasn’t until I tried to break my farming destiny and attend 
acupuncture school in Santa Fe that I realized that the 
Spirit wanted me to keep farming in New Mexico,” he was 
quoted as saying.1

In 1984, the elders of San Juan Pueblo, a Native Ameri-
can community about 30 miles north of Santa Fe, invited 
Gabriel “to help them develop skills that would allow 
them to return to the native lands they had all but aban-
doned in favor of city-based US government jobs,” he was 
quoted as saying. “They wanted to regain their once-thriv-
ing and now fast-disappearing culture rooted in the soil.”1

Gabriel, two village leaders, and three apprentices 
started a three-acre test plot with about 300 plant vari-
eties. “Part of the San Juan project involved searching 
for many types of old seeds that had been preserved for 
generations in gourds, pots, and other vessels as well as 
in the adobe walls of buildings and in the root cellars of 
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traditional [Native American] pueblos throughout the region,” 
Gabriel was quoted as saying. “Someone found some seeds of 
the sacred red corn [Zea mays, Poaceae] of San Juan, which 
hadn’t been grown for 40 years, and planting it again felt like a 
spiritual homecoming for me.”1

Gabriel also successfully grew native varieties of black 
garbanzo beans (Cicer arietinum, Fabaceae), chili peppers 
(Capsicum spp., Solanaceae), melons (Cucurbitaceae), and 
squash (Cucurbita spp., Cucurbitaceae), and reportedly intro-
duced or reintroduced amaranth (Amaranthus spp., Amaran-
thaceae) and quinoa (Chenopodium quinoa, Amaranthaceae) to 
the area.1

That experience inspired Gabriel to start Seeds of Change in 
1989 with Kenny Ausubel, an author and filmmaker who also 
co-founded Bioneers, and Andre Ulrych, a macrobiotic chef 
and organic foods expert. By 1990, about 700 plant cultivars 
grew at the company’s 120-acre farm in Gila in southwestern 
New Mexico. The farm had a 250-day growing season and 
bordered about 3 million acres of national forest. Many of the 
plants grown on the farm were high in amino acids, vitamins, 
minerals, and protein.1

“This region is an overlap of the Atlantic, Rockies and 
Madrean regions, and these conditions give us the potential to 
grow one third of the world’s flora varieties on this farm with 
collections of plants that grow in similar ecologies worldwide,” 
Gabriel was quoted as saying.1

“We’re specializing in growing hardy, high-nutrition foods 
that are drought-tolerant and require very low maintenance,” he 
added. “Our goal is to get all kinds of people, even those who 
work and have limited leisure time, to grow their own food — 
in their backyards, on their balconies, or on their rooftops.”1

By the late ’90s, he found a 10-acre piece of land (which 
expanded to about 20 acres) in the town of La Ribera on the Sea 
of Cortez in Baja California Sur. There, Gabriel created perhaps 
his most impressive garden: The Buena Fortuna Botanical 
Gardens. With a year-round growing season, this desert coastal 
land on the Tropic of Cancer has an abundant water supply 
from an aquifer fed by the Sierra de la Laguna, a mountain 
range at the southern end of the Baja Peninsula.2

At Buena Fortuna, Gabriel, with his then-wife Kitzia Koko-
pelmana, tended more than 3,000 tropical plant species from 
around the world, including many rare species. In the “kinship” 
gardening system, which groups together species in the same 
plant family but from different parts of the world, plants from 
Chile, Ethiopia, India, Madagascar, Oman, Peru, Saudi Arabia, 
Somalia, Southeast Asia, and Yemen flourished under Gabriel’s 
care.2 According to Kokopelmana, she plans to continue the 
work of the Buena Fortuna Botanical Gardens with two of her 
and Gabriel’s sons (email, January 19, 2022).

In a Bioneers interview, Gabriel said, “The plants and seeds 
we grow are shared with other botanical gardens and private 
collectors so that they can be preserved in different situations. 
The strategy is to make sure that whatever you collect you 
spread to each continent that has a similar climate, so that if 
there is a climatic condition (or some other cause) in which 
that plant species perishes, it will be preserved in another part 
of the world.”2

In 2008, Gabriel and his family were living temporarily 
in the town of San Pancho, Mexico, to escape the hurricane 
season of Baja California. One sweltering day in September, 
he and his son, Aloe, went swimming and developed severe 
earaches. Aloe’s infection cleared up, but Gabriel’s led to 
meningitis and pneumonia. He was in a coma and was 
given a 10% chance to live. Subsequently, he was temporar-
ily unable to walk, speak, or swallow and had to be fed with 
a feeding tube. He continued to rehabilitate and improved 
significantly but never fully recovered. Still, he maintained 
his enthusiasm for biodiversity and organic farming.2,3

Ausubel recalled first meeting Gabriel in 1985 in Gabri-
el’s “magical ark of a garden” at San Juan Pueblo. “Stand-
ing in the enchanted biodiversity garden in ‘the Land of 
Enchantment,’ Gabriel oscillated between looking like a 
hippie surfer and a biblical prophet,” Ausubel wrote (email, 
September 29, 2021). “I had never seen anything like this 
[garden]. It was a biodiversity wonderland…. Gabriel knew 
and loved each variety as if it were his extended family. The 
garden was bursting with vitality, imagination, and breath-
taking beauty.… Gabriel and I went on to found Seeds of 
Change in 1989 as the first national organic biodiversity 
seed company. The intention was to spread ‘backyard biodi-
versity’ through backyard gardeners and small farmers. We 
were part of a new wave of eco-agriculture, organic foods, 
and, above all, seed diversity.

“Gabriel lived for the healing of the planet he so passion-
ately cherished and revered,” Ausubel added. “So many of 
us have benefited from his vision, inspiration, and activism. 
In the early days of the original Seeds of Change biodi-
versity farm in Gila, New Mexico, I will always remember 
him as the vital, unstoppable force of nature out there on 
the land for 18 hours a day with an all-star team of tanned 
master gardeners. I called it the Olympics of organic farm-
ing. May his spirit shine on and continue to inspire and 
activate us.”

Gabriel Howearth
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Rosemary Gladstar, an herbalist, author, and founder 
of the United Plant Savers (a nonprofit plant conserva-
tion organization), first met Gabriel in a garden in Apple-
gate Valley, Oregon, in the early 1980s. “From that first 
meeting, I recognized him as a brilliant, impassioned 
plant genius,” Gladstar wrote (email, October 5, 2021). 
“He had a profound knowledge of plants, farming, and 
gardening, which seemed like an innate part of his spirit. 
In many ways, he reminded me of a wild-haired, barefoot 
version of Luther Burbank, another plant genius who 
gardened with a passion. 

“For all of us who happily garden with heirloom seeds 
today, we have Gabriel, in large part, to be grateful for,” 
Gladstar added. “A true visionary in every sense of the 
word, Gabriel brought his vision alive in the extraordi-
nary gardens he created and left behind to continue to 
educate others and beautify the Earth. I bow my head 
knowing this brilliant, humble plant emissary is no longer 
with us, but I’m grateful to know that his legacy lives on 
through his gardens, his teachings, and the hundreds of 
varieties of seeds and plants that he helped preserve for 
future generations.”

Gabriel also founded and directed Siempre Semi-
llas (“Always Seeds”) AC, a Mexican nongovernmental 
organization (NGO) to preserve seed diversity through 
teaching and planting. He consulted for many projects, 
including “Dreaming New Mexico,” a Bioneers’ initiative 
intended to provide a blueprint for a local food system 
at the state level.4 In 1999, he also helped design ABC’s 
educational gardens at the organization’s historic 2.5-acre 
headquarters in Austin, Texas.5 Gabriel created his last 
garden with his brother, Desmond, in Grass Valley, Cali-
fornia. Its purpose was to teach and feed his family in a 
post-pandemic climate.

To those who knew him, he was a passionate, optimis-
tic, and tireless defender of plant diversity and an amaz-

ingly creative horticulturalist and permaculturist (one 
who practices permaculture, a system of agriculture that 
emphasizes renewable natural resources and enrichment 
of ecosystems) with a profound green thumb.2 Gabriel 
Howearth is survived by his mother Maria; brothers Bob, 
Desmond, and Jack; former wife Kitzia; sons Aloe, Iaos, 
Kumar, and Quetzal; daughter Maya; grandsons Ryker 
and Willie; and granddaughter Kiara. He is predeceased 
by his father Douglas and brother Gregory. 
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For more tributes from Gabriel’s many 
friends and colleagues, who remember 
his passion, positivity in the face of 
adversity, caring nature, and more, see:
http://bit.ly/howearth

By Hannah Bauman

Plant researcher Mounira Lage, PhD, 
died in Rabat, Morocco, on July 23, 2021, 
at age 62. Lage worked with international 
organizations and the Moroccan govern-
ment to improve the quality of saffron 
(Crocus sativus, Iridaceae) produced in Morocco and create 
a high-value product that could improve the financial 
prospects of rural communities and particularly women-
owned businesses. Her research also involved other valuable 
commercial crops, including rice (Oryza sativa, Poaceae) 
and stevia (Stevia rebaudiana, Asteraceae).

Lage was born in Beni Mellal, Morocco, 
on July 19, 1959. In 1985, she completed her 
bachelor’s degree in agronomy at the Insti-
tut Agronomique et Vétérinaire Hassan II 
(Hassan II Agronomic and Veterinary Insti-
tute; IAV) in Rabat. She started work on her 
master’s degree in agronomy at the Institut 
National Agronomique Paris-Grignon (now 
part of the AgroParisTech institute) in Paris, 
France, before returning to IAV to complete 
her studies in 1987. She began her career as an 

agrophysiologist (a scientist who focuses on the 
biological study of agricultural products) with the Institut 
National de la Recherche Agronomique (National Institute 
for Agricultural Research; INRA) in Rabat in 1990.

At INRA, Lage headed a program that studied rice’s 
water needs and the feasibility of rice cultivation in 
Morocco. This research also included a water-needs study 

Mounira Lage
1959 – 2021

Mounira Lage
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of stevia, which had been introduced recently to the coun-
try. When Lage was granted a Fulbright scholarship to work 
on her doctoral degree, she collaborated with the University 
of Arkansas on this subject from 1998 to 2000. At the end of 
the project, her team had produced more drought-tolerant rice 
varieties.

After receiving her PhD in vegetable production and agron-
omy from IAV in 2004, Lage began studying saffron, which 
would be her major research interest for the rest of her life. 
Saffron stigmas are the most expensive spice in the world by 
weight since they must be harvested by hand, and each flower 
produces only three or four stigmas. The saffron crocus does 
not appear in the wild and exists only in cultivation, and the 
stigmas are high-value products in the culinary, supplement, 
and cosmetic industries. Saffron primarily is cultivated in Iran, 
which accounts for approximately 90% of the total global yield. 
Morocco has produced saffron on a small scale for centuries, 
primarily in the region around the town of Taliouine, for local 
culinary and medicinal uses. However, Lage was interested in 
expanding this burgeoning industry by breeding saffron vari-
eties that were suited to different climates outside of Taliouine 
and produced the preferred aromatic and active compounds 
sought by various industries, which could help alleviate rural 
poverty and play a potential role in improving public health.

Lage conducted field work throughout Morocco to improve 
saffron quality and promote sustainable, equitable harvesting 
conditions. These efforts included the development of quality-
control methods, the use of molecular techniques to deter-
mine genetic variations among growing regions, analyzing the 
environmental impact of saffron cultivation, and organizing 
workshops and presentations on best practices for farmers. She 
focused her efforts on cooperative farms, particularly women-
led cooperatives. She also mentored postgraduate students at 
the master’s and doctoral levels.

Abdelmjid Zouahri, PhD, research director at INRA, 
noted Lage’s devotion to empowering women in rural areas. 
“[Mounira] initiated many women from rural cooperatives 
[into] saffron cultivation,” he wrote (email, November 4, 2021). 
“Her work consisted of providing them with corms (saffron 
[bulbs]) and showing them how to sow saffron: soil prepara-
tion, sowing rate, fertilization, irrigation, weeding, harvest-
ing, drying and quality evaluation. Her relationship with these 
cooperatives was very professional and friendly [which kept] 
them so enthusiastic [about] the saffron culture.”

Throughout her career, Lage served as a consultant for 
various governmental and non-governmental organizations, 
including the Morocco Ministry of Interior, US Agency for 
International Development, and the University of Mississippi’s 
National Center for Natural Products Research. In 2007, she 
earned a second Fulbright grant that enabled her to collabo-
rate with the US Department of Agriculture (USDA) Natural 
Products Utilization Research (NPUR) laboratory in Oxford, 
Mississippi. The outcome of this project was the publication of 
two papers: one that quantified marker compounds in saffron 
that can distinguish the plant’s area of origin and another that 
detailed the sustainable production of high-quality saffron in 
Morocco.1,2

Charles Cantrell, PhD, research leader at NPUR, worked 
closely with Lage on this research. “I met Mounira when I was 
fortunate enough to travel to Morocco in 2006 on a trip spon-
sored by the USDA Foreign Agricultural Service,” Cantrell 
wrote (email, October 8, 2021). “We visited many wonderful 
locations and sites in Morocco, including the INRA facilities 
and field sites where Mounira performed her research.… She 
was an extremely talented and dedicated scientist.”

Lage briefly worked with other economically important 
plants when she studied the viability of cultivating physic nut 
(Jatropha curcas, Euphorbiaceae) in Morocco as an oil plant. 
However, saffron remained her main research focus. In addi-
tion to her field work, lab work, and consultancy, she also 
served as a reviewer for multiple agricultural journals, includ-
ing Industrial Crops and Products, Journal of Food Composition 
and Analysis, and Journal of the Association of Arab Universities 
for Basic and Applied Sciences.

In 2016, Lage successfully organized the Fifth Interna-
tional Symposium on Saffron Biology and Technology, held 
in Agadir, Morocco. Zouahri noted that this was the first 
time that Moroccan saffron farmers could meet with an 
international community of producers and scientists. She 
also presented the results of her research at the University 
of Vermont’s North American Center for Saffron Research 
and Development’s 2019 Saffron Workshop in Burlington, 
Vermont.

Lage’s colleagues remember her as caring and warm-hearted. 
“At [a] personal level, Mounira was a very kind person, appre-
ciated by all her colleagues,” wrote Zouahri. “She was always 
ready to help anyone in need…. She has left a personal legacy 
among her family, friends, and colleagues with her gentleness 
and kindness to all those who had the pleasure to know her.”

Cantrell echoed these sentiments: “I have known Mounira 
for more than 15 years, and I will personally remember her for 
her gentleness and kindness to all those [who] had the plea-
sure of working with her in my laboratory in Oxford, Missis-
sippi. Everyone working with [her] would always comment on 
her … eagerness to work together to accomplish the research 
objectives.... Mounira was a remarkable person and a stellar 
scientist. She will be genuinely missed as a friend and research 
colleague.”

Mounira Lage is survived by her husband, three sons, three 
sisters, and one brother. 
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By Hannah Bauman

Ivan Danhof, PhD, MD, often referred 
to as “the Father of Aloe Vera,” died on 
July 15, 2021, after a five-year battle with 
blood cancer. He was 93 years old. Danhof 
was an early pioneer in aloe (Aloe vera, 
Asphodelaceae) research and used his find-
ings to produce aloe-based nutraceutical products. He also 
maintained a private medical practice, which he retired from 
at 90.

Danhof was born on June 24, 1928, in Grand Haven, 
Michigan. He, his parents, and three siblings moved to the 
Dallas, Texas, area in 1945, when his father took a job as a 
pastor. Except for brief absences to study elsewhere, Danhof 
lived in Grand Prairie for more than 60 years.

Danhof graduated from Woodrow Wilson High School in 
Dallas in 1946 and obtained a two-year degree from North 
Texas Agricultural College, now known as the University of 
Texas at Arlington, which he attended with his future wife, 
Martha. Danhof earned bachelor’s and master’s degrees in 
microbiology at North Texas State University, now known 
as the University of North Texas (UNT), and, in 1950, he 
married Martha. The couple left Texas the same year so 
Danhof could pursue his PhD at the University of Illinois at 
Urbana-Champaign, where he earned an additional master’s 
degree in nutrition and a doctorate in physiology.

In 1953, Danhof returned to Grand Prairie and studied 
for his medical degree at Southwestern Medical School, 
now known as the University of Texas Southwestern Medi-
cal School in Dallas, and simultaneously taught there as 
a professor of physiology. He graduated in 1962, and in 
1966 had a postgraduate fellowship at the Gastro-Intestinal 
Research Foundation of the Southwest, where he developed 
expertise in gastroenterological diseases, pharmacology, and 
clinical nutrition. Even after going into private practice for 
digestive medicine, Danhof maintained a relationship with 
the medical school for about 30 years, teaching as an associ-
ate professor in physiology and conducting pharmaceutical 
research.

In 1968, after receiving a Fulbright scholarship, Danhof 
traveled to Afghanistan, where he taught at Nangarhar 
University in Jalalabad and was a clinician at the university’s 
hospital. His wife and three children accompanied him, and 
they lived there until 1970. He sought to improve the care 
and services that the hospital provided and arranged for 
interns and residents from Texas to work there. His tenure in 
Afghanistan also marked the beginning of Danhof ’s inter-
est in herbal and traditional medicine, as he observed people 
from nomadic tribes who came to the hospital only when 
their folk remedies were insufficient. Another lasting legacy 
from his time in Afghanistan was two “God-given” addi-

tions, Sadir Ahmad and Faiz Behsudi, the first of 
several adopted members of the Danhof family.

Upon returning to the United States, Danhof 
continued his teaching career and medical prac-
tice, which expanded in 1976 when he established 
North Texas Medical Associates to further his 
research. This facility, which Danhof designed, 
also housed IED Limited, his nutraceutical 
company that developed nutritional and herbal 
products under the brand name Danhof Aloe. 
Danhof also served as a pharmaceutical consul-
tant and on review panels and advisory commit-
tees of the US Food and Drug Administration, 
largely for gastrointestinal drugs. His interests 

included digestive diseases and natural treatments for those 
diseases.

Danhof ’s research on aloe began in the mid-1980s and 
resulted in his book Remarkable Aloe: Aloe through the Ages 
(Omnimedicus Press, 1987). He studied the many folk 
uses of aloe, from its use for gastrointestinal diseases to the 
immune-boosting properties of aloe leaf polysaccharides, 
which can activate natural killer cells that can target and 
bind to cancerous cells.

His interest in aloe became more personal when his grand-
son Phillip was diagnosed with non-Hodgkin’s lymphoma 
and leukemia at age 2 in 1994, and aloe’s anticancer potential 
became his primary focus until his retirement in 2018. Over 
the years, he was awarded numerous patents for extract prep-
aration methods for aloe-based products. Danhof ’s daughter 
Jane, a breast cancer survivor, used her father’s extracts as 
part of her treatment. In recognition of his achievements, 
UNT honored Danhof as a distinguished graduate in 2005.

Those who knew him remember Danhof as a devout 
Christian, and he was a member of the congregation formed 
by his father in Grand Prairie. His creative talents often 
were reflected in this area of his life, as he contributed to the 
design of the church’s updated building and stained-glass 
windows, directed the choir, played the organ, and composed 
original hymns. His skill with the pipe organ led to a hobby 
of refurbishing old organs and donating them to local 
churches. His interest in architecture was akin to another 
career; he designed multiple commercial buildings in Grand 
Prairie, residences for colleagues, and his own family home.

Danhof and his family also traveled extensively. He was 
multilingual and grew up speaking Dutch since his parents 
were both from the Netherlands. Eventually, he also was 
fluent in Esperanto, Farsi, French, German, Pashto, and 
Spanish, with lesser fluency in Japanese and Mandarin.

Ivan Danhof is survived by his wife of 71 years, Martha Aye 
Crouch Danhof; sister, Phyllis Danhof Speck; his children 
Sadir Ahmad, Jane (Harry) Danhof Slaten, Mark (Debra) 
Danhof, Lucinda Johnson, Martha (David) Danhof, Masa-
hiro Tajima, Gary (Melody) Danhof, and Faiz (Liz) Behsudi; 
and many grandchildren, great-grandchildren, nieces, neph-
ews, and great-nieces and -nephews. He is preceded in death 
by his parents, Benjamin and Lois Danhof; sister, Marie 
Danhof Cooper; and brother John Danhof. 

Ivan Edward Danhof
1928 – 2021

Ivan Danhof
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By the British Herbal Medicine Association 
Board Members

Peter Bradley, board member of the British Herbal 
Medicine Association (BHMA), died on September 15, 
2021, near his hometown of Westbury-on-Trym, Bris-
tol, United Kingdom, at age 84.

Bradley was born on June 15, 1937. A chemist by 
training and fellow of the Royal Society of Chemistry, 
he completed a master’s degree in carbohydrate chem-
istry in Kingston, Ontario, Canada, before returning 
to the United Kingdom. He developed a passion for 
the science of herbal medicines in the 1980s and joined 
the BHMA Advisory Board, serving as chairman from 
2010 to 2013 and never retiring from the board. 

He applied his considerable talents to many indus-
try roles, including heading teams developing over-
the-counter medicines and leading commercial health 
food manufacturing operations in India and Puerto 
Rico. His professional career included the development 
and supply of herbal medicines for global companies, 
including Brewhurst Health Supplies, Booker Group, 
Gerard House, and American Home Products Corpo-
ration.

Bradley’s passion, however, remained the science of 
herbal medicines. His most personal contribution to 
the BHMA was his authoring and production of the 
two volumes of the British Herbal Compendium: A 
Handbook of Scientific Information on Widely Used Plant 
Drugs, published in 1992 and 2006. These ground-
breaking publications were labors of love, and Bradley 
retired early to complete the second volume. In addi-
tion to these solo efforts, Bradley was the driving force 
behind all the BHMA’s scientific publications and 
handled the marketing and sale of all BHMA books 
from his home. He contributed to every BHMA book 
published since 1983, all of which continue to be sold 
around the world. These are, and will remain, at the 
core of his legacy to herbal medicine and the BHMA.

More broadly, he was passionate about the work, 
objectives, and future of the BHMA. A staunch 
supporter and protector of the organization, he worked 
tirelessly to secure its long-term future and was a vocal 
campaigner for the application of the highest scien-
tific standards to herbal medicines and, ultimately, the 
availability of high-quality products to the public.

Bradley’s inf luence and impact in the field of herbal 
medicine was not restricted to the UK. He was a lead-
ing figure in the BHMA’s membership process to 
the European Scientific Cooperative on Phytotherapy 
(ESCOP) and an integral member of the UK’s ESCOP 
delegation since the foundation meeting of ESCOP in 

June 1989. His European colleagues immediately recog-
nized his talents for scientific writing and attention to 
detail, and, in addition to co-chairing ESCOP scien-
tific committees from 1989 to 2011, he acted as “editor 
in chief ” to oversee the development and publication 
of more than 60 scientific monographs. These ESCOP 
monographs, and the supporting scientific literature, 
underpinned much of the review work completed by 
the European Union’s Committee on Herbal Medici-
nal Products. These reviews resulted in many of the 
accepted and approved efficacy claims that are applied 
to herbal medicinal products sold across Europe today.

The scale of Bradley’s impact on the field of herbal 
medicine can in many ways be directly linked to his 
personal values and character. With almost all the work 
on BHMA and ESCOP publications in the early 1990s 
completed manually, without the aid of the internet or 
electronic databases, his determination routinely led 
him to the Royal Pharmaceutical Society and Royal 
Society of Chemistry libraries to gather paper copies of 
scientific articles. He would then organize the papers 
alphabetically and chronologically into binders for 
review and possible reference in an herbal monograph. 
His passion and intellect, and an unrelenting need to 
find every piece of published information on whatever 
herb he was working on at the time, allowed him to 
produce many of the finest reviews of medicinal plant 
chemistry, pharmacology, and clinical efficacy, despite 
eventually filling many of the rooms of his house and 
garage with scientific literature.

Bradley’s attention to detail was without parallel, and 
he nurtured an old-fashioned respect for the written 
word. As an editor, he was, in effect, a writer’s worst 
nightmare, having a hawkeyed attention to grammar 
and punctuation. On many occasions, an author’s draft 
manuscript would be returned annotated with a sea 
of suggested corrections in red ink. It was, however, 
his charm and good grace that enabled him to soothe 
the writer’s despair and ultimately deliver a finely 
honed written product. His focus on words extended 
to his focus on numbers, and in his leadership roles 

Peter Richard Bradley
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for ESCOP and BHMA he always demanded the highest 
standard in relation to financial management.

In addition to his staunch protection of herbal medi-
cine, Bradley was also a fierce defender of the environ-
ment as early as the 1980s. He was passionate in both 
words and actions on conserving Earth’s resources by 
minimizing his consumption of energy and materials and 
never missing an opportunity for recycling. 

Bradley’s huge personality meant he was, without 
fail, the star at dinner gatherings, where he was recog-
nized universally by his colleagues and friends for his 
kind, warm, fun-loving personality and renowned for his 
passion, good humor, and generosity.

During Bradley’s three-plus decades with the BHMA, 
his scientific training, attention to detail, and determina-
tion helped shape the BHMA into an organization with 
the principles of modern science at its core. In 2015, his 

contributions to the BHMA were recognized formally 
with an award at the association’s 50th anniversary cele-
bration event held at Barber-Surgeons’ Hall in London. 
The BHMA publications and ESCOP monographs will 
remain his legacy and effectively memorialize the signifi-
cant impact he has made on the scientific and therapeu-
tic application of herbal medicine across the European 
continent and beyond. In honor of his contributions to 
scientific writing, the BHMA will establish a prize for 
students of herbal medicine in the UK. Bradley will be 
sorely missed but remembered as a fundamental and truly 
memorable part of the BHMA and its history. 

By Hannah Bauman

Professor Hildebert Wagner, PhD, 
died on November 5, 2021, in Breitb-
runn, Germany, at age 92. His pioneer-
ing research helped elucidate the phar-
macological relevance of medicinal 
plants and natural products, and he 
helped phytotherapy gain scientific 
recognition as part of the field of 
evidence-based medicine.

Wagner was born in Laufen, 
Germany, on August 28, 1929. In 1953, 
he started studying pharmacy at Ludwig Maximilian 
University (LMU) in Munich, Germany, and earned his 
doctorate in 1956 under Professor Ludwig Hörhammer, 
PhD. Wagner continued to collaborate with Hörham-
mer through his habilitation (a qualification to teach at 
a university in many European countries and considered 
the highest qualification issued through a university 
examination) in 1960 and professorship at LMU begin-
ning in 1965. Wagner and Hörhammer also co-authored 
multiple papers on the discovery and structure elucida-
tion of bioactive compounds in plants. These discov-
eries included f lavones from mandarin orange (Citrus 
reticulata, Rutaceae), yellow oleander (Cascabela theve-
tia syn. Thevetia peruviana, Apocynaceae), and Mikania 
batatifolia (Asteraceae). After he identified and charac-
terized two f lavonolignans from milk thistle (Silybum 
marianum, Asteraceae) seed, he chose to name them sily-

christin and silydianin after his daugh-
ter Christine and secretary Diane. This, 
according to his colleagues, was emblem-
atic of Wagner’s sense of humor.

In addition to his professorship at 
LMU, Wagner headed the university’s 
Institute of Pharmaceutical Biology for 
more than 25 years. He accepted a distin-
guished visiting professorship at the 
Ohio State University from 1970 to 1971 
and served as the dean of the Faculty of 
Chemistry and Pharmacy at LMU from 
1981 to 1983. He taught at LMU until 
his retirement in 1998 and continued 
to serve as director of the Institute of 
Pharmaceutical Biology until 1999. Even 
after his retirement, he remained active 
with the university as an advisor and 

consultant. During his time at LMU, Wagner mentored 
many doctoral students and educated a generation of 
natural products scientists.

Ikhlas Khan, PhD, director of the National Center for 
Natural Products Research and Distinguished Profes-
sor of Pharmacognosy at the University of Missis-
sippi, earned his doctorate under Wagner from 1984 to 
1987. “Professor Wagner was a mentor, guardian, and 
outstanding professor,” Khan wrote (email, December 
7, 2021). “He taught us the value of good research and 
educating others about the need for research. His legacy 
is alive: Five of his students are heading academic insti-
tutions, and many [are] leading the industry. We will 
remember him for his contributions to plant science for 
ages to come. He will be missed greatly.”

Wagner co-authored more than 900 scholarly articles 
and multiple books, many of which became founda-
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tional textbooks for pharmacognosy students. These 
include Plant Drug Analysis: A Thin Layer Chroma-
tography Atlas, 1st and 2nd editions (Springer, 1984 
and 1996), Immunomodulatory Agents from Plants 
(Springer, 1999), Pharmazeutische Biologie 2 (Wissen-
schaftliche Verlagsgesellschaft, 2007), Evidence and 
Rational Based Research on Chinese Drugs (Springer, 
2013), and Chromatographic Fingerprint Analysis of 
Herbal Medicines volumes I-V (Springer).

In 1994, Wagner co-founded the journal 
Phytomedicine with Norman R. Farnsworth, PhD 
(1930–2011), a renowned pharmacognosist at the 
University of Illinois at Chicago, with the goal to focus 
on and stimulate interest in the field of phytophar-
maceutical research and set international scientific 
standards for the safety and efficacy of phytomedi-
cines. Starting in 2015, Phytomedicine has bestowed 
the annual Professor Hildebert Wagner Award to a 
doctoral student or postdoctoral researcher who is 
under 35 years old and the lead author of an article 
that is outstanding in its field. Wagner was also an 
editor or on the advisory board of multiple other jour-
nals including Journal of Ethnopharmacology, Journal 
of Natural Products, and Phytochemistry.

Wagner’s dedication to natural products research 
earned him many international accolades. He received 
honorary doctorates from the University of Debrecen 
in Debrecen, Hungary, in 1989; the University of 
Dijon (now the University of Burgundy) in Dijon, 
France, in 1997; and the University of Helsinki in 
Helsinki, Finland, in 1997. He also was named an 
honorary professor at Beijing University in 1990 and 
the National University of Saint Augustine in Areq-
uipa, Peru, in 1992. 

He was an honorary member of the Hungarian 
Academy of Sciences and the American Society of 
Pharmacognosy. In 2002, the Society for Medicinal 
Plant and Natural Product Research (GA) awarded 
him the Egon-Stahl-Award in Gold, the organiza-
tion’s highest scientific honor, “in recognition of 

his extraordinary lifetime work in the area of phar-
maceutical biology in its whole range, in particular 
by his many and trend setting scientific contribu-
tions in the field of medicinal plant research.”1 The 
American Botanical Council awarded Wagner the 
2007 Norman R. Farnsworth Excellence in Botanical 
Research Award.

Harry H.S. Fong, PhD, professor emeritus of phar-
macognosy at the University of Illinois at Chicago, 
was a friend and collaborator of Wagner and recalled 
his open, welcoming nature. “We crossed paths many 
times,” Fong wrote (email to I. Khan, November 
21, 2021). “I remember fondly being at his home 
… with Norm [Farnsworth] and [Professor Geof-
frey A. Cordell, PhD]…. He may not have been one 
of my official preceptors, [but] I respected him as 
one. I especially appreciate his having treated me as 
a colleague on equal footing, as exemplified by his 
consulting/enlisting my help in his quest to have 
a pharmacognosist Nobel laureate installed, just a 
couple of years before it happened! Yes, Bert was a 
giant in pharmacognosy. They don’t make people like 
him … anymore.”

Hildebert Wagner is survived by his wife Ursula, 
children Christine (Eugen) Wagner, Thomas (Ange-
lika) Wagner, and Michael (Gabi) Wagner, and 
grandchildren. 
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About ABC’s Food as Medicine Series
The Food as Medicine article series, published in the American Botanical Council’s monthly e-newsletter HerbalEGram, 

highlights a conventional food and explores its history, traditional uses, nutritional profile, and modern medicinal research. 
The articles also feature a nutritious recipe to encourage readers to experience the extensive benefits of these whole foods.  

 

The full “Food as Medicine: Cranberry” article with references is available on ABC’s website 
in the HerbalEGram section (December 2021).

CRANBERRY
Vaccinium macrocarpon, Ericaceae

FOOD AS 
MEDICINE

The cranberry, native to northeastern North 
America, has been cultivated and harvested for 
at least 12,000 years. This rich history of use 
continues to the present day, and cranberry 
dietary supplements are a popular over-the-
counter option to support urinary tract health 
and inflammatory conditions due to the fruit’s 
high proanthocyanidin (PAC) content. Research-
ers are continuing to investigate the antibacterial 
and anti-inflammatory properties of cranberry.

Fast Facts
	• Native American tribes including the Iroquois, Ojibwe, and 
Algonquin used cranberry fruits for wound healing and to treat 
fever and swelling.

	• Cranberry has been extensively studied for chronic inflamma-
tory conditions. However, the most common use of cranberry for 
human health is the prevention of urinary tract infections.

	• In 2020, cranberry was the third top-selling herbal supplement 
ingredient in mainstream retail outlets and the 14th in natural 
retail stores in the United States.

	• Currently, there are approximately 40,000 acres of cranberries 
under cultivation in North America, which supplies 90% of the 
global cranberry market.

Phytochemical Focus
•	 Cranberries have unusually high concentrations of both antho-

cyanins and PACs compared to other fruits, and both types of 
compounds are also present in cranberry juice.

•	 Vitamin C enhances the anti-inflammatory effects of PACs, 
which support a healthy cardiovascular system and can reduce the 
risk of certain cancers and blood clots. PACs are also responsible 
for the tart taste of the berries.
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Nutrition Profile 
Per 100 grams of cranberries

Very good source of

Vitamin C 14 mg 15.6% DV

Dietary fiber 3.6 g 12% DV

Manganese 0.27 mg 11.7% DV

Good source of

Vitamin E 1.32 mg 8.8% DV

Copper 0.06 mg 6.7% DV

Pantothenic acid  
(Vitamin B5)

0.3 mg 6% DV

Cranberry Vaccinium macrocarpon
Photo ©2022 Steven Foster



Founded in 1988, the member-supported American Botanical Council:
SERVES members in more than 80 countries worldwide.
EDUCATES consumers, health care 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
10 online databases of herbal information (depending on membership level)
Frequent electronic updates on herbal news that matters to you
•  12 monthly HerbalEGrams, 51 weekly Herbal News & Events updates, Botanical 

Adulterants Monitors, 384 HerbClips per year, Sustainable Herb Program newsletters, plus 
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.
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