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This issue includes our Herb Market Report for 2020. As suspected, sales 
reached a record high in 2020, probably largely because of increased consumer 
demand during the COVID-19 pandemic. (This trend is also true for vari-
ous non-herbal dietary supplements, including vitamin D and others.) Total 
US retail sales of herbal supplements increased by 17.3% percent from 2019 
to 2020, reaching an estimated $11.261 billion. This does not include sales of 
herbs in teas or other non-supplement forms. 

HerbalGram Managing Editor Tyler Smith (the lead author of six previ-
ous Herb Market Reports in HerbalGram) has produced an extensive review 

of the state of herb sales and trends in the United States. We thank Farhana Majid and Veronica Eckl 
of SPINS, the Chicago-based data technology firm, and Claire Morton Reynolds of Nutrition Business 
Journal, the Boulder, Colorado-based nutrition industry publication, for their invaluable contributions 
to this report, which is usually one of our most-cited publications each year. 

Unsurprisingly, many herbs and fungi commonly used for immune health experienced strong sales 
growth in 2020. US consumers turned to well-known herbs with potential immune benefits, such as 
elder berry and echinacea, as well as other ingredients such as chaga, a fungus that made the list of 40 
top-selling ingredients in the natural channel for the first time in 2020. Herbs with potential stress-
relieving and adaptogenic properties also saw increased sales in 2020. 

Since we began publishing HerbalGram as a newsletter in summer 1983, we have always been mind-
ful of the need to educate the medicinal plant community, particularly members of the industry, about 
conservation-related issues. It’s been more than three decades since my good friend and long-time ABC 
supporter and board member Steven Foster and I proposed a policy, in June 1988, to the then-nascent 
herb industry trade groups — the American Herbal Products Association (AHPA) and the now-defunct 
International Herb Growers and Marketers Association. The proposal would require their members to 
stop harvesting and trading wild lady’s slipper orchid (Cypripedium spp.) roots, which, at the time, were 
sold for their reputed sedative properties and were available from many bulk herb suppliers. 

As Foster describes in this issue, the resolutions passed, and although several attempts were later made 
to cultivate lady’s slipper for medicinal use, these efforts generally failed to produce adequate quanti-
ties in a cost-effective manner to support lady’s slipper as a viable botanical ingredient in trade. And, 
at that time, international environmental groups had identified lady’s slippers and other wild orchids 
as threatened species. The good news is that due to responsible action by industry groups like AHPA, 
lady’s slipper is no longer an article of commerce for the medicinal herb industry. There are plenty of 
other options for botanicals with sedative properties, and lady’s slipper orchids can now grow in North 
American forests without being subject to exploitation for commercial interests.

Our friend and frequent contributor Chris Kilham has written a travelogue-like account of his 2009 
excursion into the Xinjiang Uighur Autonomous Region in northwestern China, where he observed 
the harvesting of wild rhodiola roots by the Uighurs (also spelled “Uyghurs”), a predominantly Muslim 
Turkic ethnic group native to the area. During his trip, he witnessed both the beauty of the rhodiola 
harvest in the Tian Shan, or “mountains of heaven,” and the palpable tensions between the Uighurs and 
Chinese authorities. Kilham’s article calls attention not only to the herb harvest on which many Uighurs 
rely to support their families, but also to the ongoing human rights abuses and cultural genocide the 
Uighurs have endured for years. (Like some other now-popular herbs, ABC helped introduce rhodiola 
to much of the English-speaking medicinal plant community with our cover article on this adaptogenic 
herb in HerbalGram issue 56 in the fall of 2002.)   

Our friends and regular contributors Josef Brinckmann and Marisa Williams of Traditional Medici-
nals present an Herb Profile on broccoli, a popular conventional food with medicinal properties, as the 
developing science shows. A quick, yet profound acknowledgement to the late Paul Talalay, MD, for 
his pioneering research on sulforaphane, one of the key chemopreventive compounds in this common 
vegetable. 

Finally, congratulations to the recipients of ABC’s Botanical Excellence Awards, as documented in our 
article about the 16th annual ABC Celebration and Botanical Excellence Awards ceremony — presented 
this year via a compelling one-hour video, which is available on ABC’s website and YouTube channel.

dear reader
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28  Rhodiola Harvest in the ‘Mountains of Heaven’:  
The Uighur Traders of Xinjiang

 By Chris Kilham

 Rhodiola grows in cold, high-altitude regions of Europe, Asia, and North America, and its roots have been 
used traditionally in Russia and Scandinavia as a strengthening tonic, for example. Xinjiang, China, home to 
the Uighur ethnic group, is the epicenter of rhodiola trade in China, and the Uighurs have a long history with 
rhodiola. However, tensions between the indigenous Uighurs and Han Chinese have existed since Xinjiang was 
annexed into China, and the treatment of this largely Muslim ethnic group has since been called a modern-day 
genocide. “Medicine Hunter” Chris Kilham recounts an expedition to Xinjiang in 2009 as he sought to docu-
ment the Uighur rhodiola trade in the region.

40  Lady’s Slipper:  
Once a Commercial Conundrum,  
Now a Conservation Success Story

 By Steven Foster

 Showy, colorful lady’s slipper orchids, which belong to the 
genus Cypripedium, have enamored botanical enthusiasts 
for centuries. In the United States, their roots were a part 
of the 19th-century botanical trade and were used as a 
nervine and sedative. However, these species grow slowly, 
and demand for the roots soon meant that the wild plants 
were gathered nearly to extinction. In the 1980s, herb 
trade associations sounded the alarm and asked their 
members to stop trading the plants, and lady’s slipper 
populations began to recover. The story of North Ameri-
can lady’s slippers is one of a responsible herb industry 
saving a plant on the brink of extinction.

52  Herbal Supplement Sales in US Increase by Record-Breaking  
17.3% in 2020

 By Tyler Smith, Farhana Majid, Veronica Eckl, and Claire Morton Reynolds

 For the first time, annual retail sales of herbal dietary supplements in the United States surpassed $10 billion in 
2020. Sales totaled an estimated $11.261 billion in 2020, a 17.3% increase from 2019. This is almost double 
the previous record annual growth rate from the past 20 years of 9.4%, from 2017 to 2018. The Chicago, 
Illinois-based data technology company SPINS and Boulder, Colorado-based industry publication Nutrition 
Business Journal provided data and insights for this annual report, which explores the top-selling herbal supple-
ments of 2020 and discusses COVID-19-related consumer trends.

Pink lady’s slipper Cypripedium acaule 
Photo ©2021 Steven Foster
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Broccoli
Brassica oleracea var. italica

Family: Brassicaceae

By Josef Brinckmann and 
Marisa Williams, ND

INTRODUCTION 
Broccoli is a member of the cabbage or 

mustard family (Brassicaceae, syn. Cruciferae) 
of about 330 genera and 3,500 species, including 
about 40 Brassica species.1 Varieties of B. oleracea 
(wild cabbage) have been cultivated for at least 
2,000 years.2,3 Brassica oleracea var. italica (broc-
coli) has green leaves and a green flowerhead (the 
edible inflorescence)1 that bears green, purple, 
yellow, or white flowers.4 It may be grown as 
an annual, biennial (flowers in the second year), 
or perennial crop, depending on the type of 
broccoli and region.5,6 Different types of B. 
oleracea var. italica have morphological varia-
tions. For example, Calabrese broccoli has a 
single large flowerhead, while sprouting broccoli 
bears several relatively small flowerheads,7 and 
Romanesco broccoli flowerheads have multiple 
cone-shaped spirals of small flower buds.8 

Brassica oleracea is believed to be the phylo-
genetic parent of broccoli,9 is native to Atlantic 
coastal Europe, and occurs along the coasts of 
the United Kingdom, Germany, France, and 
Spain.10 There are two European subspecies: 
B. oleracea subsp. bourgeaui, which is endemic 
to the Canary Islands of Spain, and B. oleracea 
subsp. oleracea, which occurs along coastal 
northern Spain, western and northern France, 
the British Isles, and the Heligoland archipelago 
of Germany.10 However, an emerging alternate 
theory suggests that Atlantic coast wild popula-
tions may actually be re-naturalized plants that 
escaped from cultivation and that B. oleracea, 
initially domesticated in a Mediterranean loca-
tion, reached the Atlantic coast later.3 

The geographic origins of the domestication 
of broccoli and cauliflower (Brassica oleracea 
var. botrytis) remain inconclusive due to many 
factors, including an absence of clearly identi-
fied archaeological remains, a lack of ancient 
illustrations, linguistic ambiguities, high poly-
morphism (the plants occur in several different 
forms), ease of escaping cultivation and re-natu-
ralizing in the wild, and the ability to easily 
hybridize with wild relatives.11 It is believed 
that parts of southern Italy, including Sicily and 
other Italian islands, are the main center of broc-
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coli diversity due to the wide range of broccoli landraces 
(locally adapted traditional varieties) present there today.12 
The italica cultivar group is believed to have been domes-
ticated, by human selection, from crop wild relatives in the 
Mediterranean Basin and eventually improved into land-
race types. This most likely took place in parts of the south-
ern Italian Peninsula and Sicily. Italian landraces that are 
believed to be italica primitive cultivars include “Broccolo 
Nero,” “Mugnoli” from the Salento region, and “Cavolo 
Broccolo Calabrese Tardivo,” a Sicilian landrace.13 There 
are also unique landraces outside of Italy, such as “Bróquil,” 
of which two different types are grown in northeastern 
Spain: the “Green Bróquil” type (bróquil verde) and the 
“Headed Bróquil” type (bróquil pellado).12 Italica landraces 
from Italy, however, have been found to be more genetically 
diverse than those developed outside of Italy.13

Significant diversification of morphological types of 
cultivated varieties of B. oleracea is believed to be the result 
of human selection.11 While this article concerns the italica 
variety (broccoli), much of the cited literature also discusses 
the many related varieties, such as Brussels sprouts (B. 
oleracea var. gemmifera), cabbage (B. oleracea var. capitata), 
cauliflower (which has some colloquial broccoli crop names, 
such as heading broccoli, perennial broccoli, bouquet broc-
coli, and white-sprouting broccoli),7 Chinese broccoli (may 
be B. oleracea var. alboglabra,4 B. rapa subsp. chinensis, or 
B. rapa subsp. parachinensis8), collard (B. oleracea var. aceph-
ala), and kohlrabi (B. oleracea var. gongylodes).11

Global production and trade data statistics lump broc-
coli together with cauliflower. Of all Brassica food crops, 
broccoli and cauliflower are the most widely grown glob-
ally, with a cumulative production area of about 1.4 million 
hectares (3.46 million acres).13 In 2019, an estimated 26.9 
million tons (fresh weight) of broccoli and cauliflower 
were produced globally, and just two countries, China and 
India, accounted for about 73% of total production. Rank-
ing a distant third, the United States accounted for only 
about 4.6% of global production.14 Most broccoli grown 
in the United States is F1 (Filial 1 = first children) hybrids 
(i.e., selective breeding by cross-pollinating two differ-
ent parent plants), whereas most cauliflower varieties are 
highly inbred, uniform, and self pollinating.8 Interestingly, 
the main exporters are not necessarily the main producers. 
In 2019, the top six exporters of fresh or chilled broccoli 
and cauliflower, in terms of volume, were Mexico, Spain, 
France, the United States, China, and Italy.15 This suggests 
either significant domestic consumption in both China 
and India or transformation of fresh or chilled broccoli or 
cauliflower by the top exporting countries into other dried, 
frozen, or processed forms.

HISTORY AND CULTURAL SIGNIFICANCE
The etymology of the genus name Brassica has been 

disputed for centuries as to whether it was originally derived 
from Celtic, Greek, or Latin.7 In Latin, Brassica means 
“cabbage” or “cole,” and oleracea means “vegetable crop.”16 
In 1700, French botanist Joseph Pitton de Tournefort 

(1656–1708) named the genus Brassica and several Brassica 
species in his publication Institutiones Rei Herbariae.17 In 
his 1737 work Genera Plantarum, Swedish botanist Carl 
Linnaeus (1707–1778) also listed the genus Brassica and 
made reference to Tournefort.18 Later, in his 1753 work 
Species Plantarum, Linnaeus described several more Brassica 
species.19 The variety italica, referring to the cultivated vari-
ety of Italy, was named by Austrian botanist and physician 
Joseph Jakob von Plenck (1738–1807) in his 1794 publi-
cation Icones Plantarum Medicinalium.20 The common 
name “broccoli” also has been reported to mean “buck-
tooth” and is believed to have been a Latin colloquial term 
referring to the projecting shoots of plants of the cabbage 
family.9 Other sources describe broccoli as an Italian word 
derived from the Latin brachium, which means “arm” or 
“branch”7 and is applicable to various edible f loral shoots, 
including those of cabbages.4 

In early literature, no clear distinction was made 
between broccoli and cauliflower.5 Furthermore, there are 
almost no known historical records of folk- or traditional- 
medicine uses of broccoli. While unspecified coles or 
cabbages were reportedly used in ancient Greece and 
ancient Rome to prevent or treat drunkenness and related 
headaches, specific references to cultivated broccoli have not 
been verified.11 In Europe, this use persisted into medieval 
times, and some considered it a magical use of cabbages.21 
The rational medicinal uses of broccoli are associated with 
findings of late 20th-century research.

In 1990, the 41st president of the United States, George 
H.W. Bush (1924–2018) famously remarked:

I do not like broccoli. And I haven’t liked it 
since I was a little kid. And my mother made me 
eat it. And I’m President of the United States. 
And I’m not gonna eat any more broccoli!22

On January 6, 1993, in the Federal Register, the US 
Food and Drug Administration (FDA) published a final 
rule concerning health claims on food labeling. This rule 
approved cancer risk reduction claims for the labeling of 
broccoli.23 In the Handbook of Medicinal Herbs (CRC 
Press, 1985) by American botanist James A. Duke, PhD 
(1929–2017), the broccoli monograph provides a dosage 
recommendation of “eat some almost every day, but don’t 
overdo it.”24 

From 1998 through 2008, several US patents were 
granted to inventor Jed W. Fahey, ScD, of Johns Hopkins 
University School of Medicine, and colleagues, including 
methods for preparing foods and dietary ingredients from 
broccoli seeds25 and sprouts,26 identifying cancer chemo-
protectant foods,27-30 producing broccoli and cauliflower 
germplasm with high levels of cancer chemoprotectant 
compounds,31 preventing or inhibiting the growth of Heli-
cobacter species of bacteria using compounds found in broc-
coli,32,33 and producing topical formulations that contain a 
phase II enzyme inducer precursor and an activating agent 
(the induction of phase II enzymes protects cells against 
oxidative stress and carcinogens).34
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CURRENT AUTHORIZED USES IN 
COSMETICS, FOODS, AND MEDICINES

While the United States Department of Agriculture 
(USDA) provides standards for quality grades of broccoli 
for food use,35,36 a draft quality standards monograph for 
“Broccoli Seed Dry Extract,” for use as a dietary ingredient 
in dietary supplements, was published for public comment 
in the Pharmacopeial Forum in May 2020.37 The final 
monograph is expected to enter the United States Pharma-
copeia (USP) by 2022. 

For food use, the USDA’s “United States Standards for 
Grades of Broccoli for Processing” define two qualities: 
US No. 1 and US No. 2.35 The “United States Standards 
for Grades of Frozen Broccoli” define three qualities: US 
Grade A, US Grade B, and Substandard.36 The FDA also 
provides this model health claim that may be used in broc-
coli food labeling: 

Low fat diets rich in fruits and vegetables (foods 
that are low in fat and may contain dietary fiber, 
vitamin A, and vitamin C) may reduce the risk 
of some types of cancer, a disease associated with 
many factors. Broccoli is high in vitamins A and 
C, and it is a good source of dietary fiber.38

Broccoli herb, seed, sprout, and extracts (e.g., Broc-
coli Seed Dry Extract USP)37 may also be used in dietary 
supplements, which require FDA notification within 30 
days of marketing if a structure-function claim is made 
and product manufacturing that adheres to current Good 
Manufacturing Practices (cGMPs).39

In Canada, a labeling standards monograph for licensed 
Natural Health Products (NHPs) that contain indole-3-car-
binol (extracted from broccoli or other sources) as an active 
ingredient was published in 2015.40 Another NHP mono-
graph, published in 2017, includes broccoli herb top (fresh 
or dried) as an antioxidant medicinal ingredient.41 In addi-
tion to use as a conventional food, broccoli herb top may 
also be used as an active ingredient of licensed NHPs, which 
require pre-marketing authorization from the Natural and 
Non-prescription Health Products Directorate (NNHPD). 
Licensed NHPs that contain a broccoli herb top prepara-
tion equivalent to 10 grams of dried broccoli or 100 grams 
of fresh broccoli may be labeled with a claim statement to 
the effect of “Provides antioxidants that help protect against 
cell damage caused by free radicals.”41 Licensed NHPs 
containing indole-3-carbinol (obtained from B. oleracea var. 
italica whole plant) may be labeled with the claim statement 
“Helps to support/promote healthy estrogen metabolism/
balance” (dosage: 200-400 mg indole-3-carbinol/day) in 
addition to the antioxidant statement (dosage: up to 400 mg 
indole-3-carbinol/day).40

In the European Union, several specified broccoli ingre-
dients are authorized for use in cosmetic products: “Brassica 
Oleracea Italica (seed) Extract” for skin conditioning func-
tion; “Brassica Oleracea Italica (sprout) Extract” for skin 
conditioning and emollient functions; “Brassica Oleracea 
Italica (whole plant) Extract” for astringent function; 

“Brassica Oleracea Italica Juice” for antioxidant and skin 
conditioning functions; and “Brassica Oleracea Italica Seed 
Oil” for hair conditioning, skin conditioning, and emol-
lient functions.42 

MODERN RESEARCH 
Brassica vegetables contain an array of nutritional and 

phytochemical compounds, such as sulfur-containing 
glucosinolates (GSs). These compounds also are found 
in other plant families.43,44 Notably, GSs are biologically 
inactive to humans and are dependent on an enzyme called 
myrosinase, which is released when broccoli plant tissue 
undergoes cutting, chewing, or maceration to produce 
bioactive isothiocyanates (ITCs) and indoles in a bioavail-
able form. Some components of human intestinal micro-
flora may also break down broccoli plant tissue and have 
myrosinase-like activity.45-49 GS variations and content 
levels and GS-derived bioactive components are impacted 
by growing and environmental conditions, plant accessions, 
and harvest processing.50,51 

Broccoli contains high levels of glucoraphanin (GR), a 
common GS that hydrolyzes to form sulforaphane (SF), the 
major ITC in broccoli.46,49,52 GR represents up to 90% of 
the GS content in broccoli, which, of all Brassica vegetables, 
is the predominant source of SF.49,50,53 In 1992, a group 
of scientists led by the late Paul Talalay, MD, at Johns 
Hopkins University first described SF isolated from broc-
coli.54 It was later discovered that young broccoli sprouts (at 
day 3) contained the highest levels of GR, at 20-50 times 
more than mature plants.55,56 These bioactive GS-derived 
metabolites have demonstrated beneficial health effects 
in animal models, cell cultures, and in vitro studies. 
However, human clinical trials are limited. Few random-
ized controlled trials of broccoli appear in the literature, 
with several inconsistencies, including varying sample sizes, 
health outcomes, and the types of dosage forms, concen-
trations, and characteristic constituents analyzed.44,53,57,58 

Laboratory and Animal Studies
SF’s biological properties have received significant atten-

tion. One of the main activities reported in the literature 
is cytoprotective activity, which is due to its ability to 
upregulate and increase activity of phase II detoxifying 
enzymes (e.g., superoxide dismutase, catalase, glutathione 
peroxidase, glutathione reductase, and glutathione S-trans-
ferase [GST]).44,59,60 Findings suggest that SF is an indirect 
antioxidant based on its ability to induce phase II detoxi-
fication enzymes and cytoprotective proteins.56,61-66 In a 
study by Yoxall et al (2005),67 rats were given SF equiva-
lent to 3 and 12 mg/kg per day for 10 days. SF upregulated 
CYP1A2 levels and modulated xenobiotic-metabolizing 
enzyme systems (xenobiotic-metabolizing enzymes include 
phase II enzymes).67 Other studies associated with SF’s 
cytoprotective effects found that SF induced GSTA1 in 
human enterocytes (intestinal cells) in vivo68 and inhib-
ited CYP2E1 enzyme activity in hepatocytes (liver cells) 
of rats.69
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SF’s anti-inflammatory properties also have been demon-
strated in vitro and in vivo and are due to the activation 
of the NF-E2-related factor 2 (Nrf2)-dependent antioxi-
dant response-signaling pathway.56,59,66 SF has been found 
to inactivate nuclear factor kappa-B (NF-κB),59,70 which 
plays a key role as a modulator of inflammatory pathways, 
and inhibit inflammatory cytokine production in immune 
cells.71 Also, crude extracts of broccoli floret and stems 
(cultivar Avenger) have shown antibacterial and antifungal 
properties.72 SF was tested against a total of 28 microbial 
species in vitro to determine activity against bacterial and 
fungal pathogens. SF inhibited 23 of the 28 microbial 
species tested, with a minimum inhibitory concentration 
(MIC) ranging from 1-4 µg/mL.73

Another study included three genotoxicity experiments 
wherein broccoli seed extract showed no mutagenic activity 
in the Ames assay and no evidence of genotoxic potential in 
in vivo assays at doses up to 10 g/kg body weight. The LD50 
(lethal dose 50, the dose that kills 50% of a test sample) 
was greater than 10 g/kg body weight/day. In summary, no 
significant toxicological findings were found.74

Human Studies
Broccoli generally has been included among cruciferous 

vegetables studied in epidemiological observational studies 
to evaluate if these vegetables may be associated with lower 

risk of disease progression and mortality,75 specifically in 
various types of cancers49,76,77 and cardiovascular disease.78 
In the 1980–2010 Nurses’ Health Study, a review of vege-
table and fruit consumption of a total of 8,927 women with 
stage I–III breast cancer found a correlation between higher 
intake of green leafy and cruciferous vegetables and lower 
all-cause mortality.75 Several meta-analyses have suggested 
a reduced risk of cancer may be associated with Brassica 
vegetable consumption.44,77,79-82 A meta-analysis by Liu et 
al (2013)79 of 13 epidemiological studies (11 case-control 
and two cohort studies, with a pooled total of 18,673 cases) 
suggested a reduced risk of breast cancer may be associated 
with cruciferous vegetable consumption. Lam et al (2009)81 
reported a weak, inverse relationship between lung cancer 
risk and cruciferous vegetable intake. Also, a population-
based prospective cohort study of 134,796 adults over 
approximately 10 years found increased consumption of 
vegetables, particularly cruciferous vegetables, was inversely 
associated with cardiovascular disease.78 

A systematic review by Conzatti et al (2014)53 included 
17 randomized clinical trials (RCTs) that were published 
from 2003 to 2013 and investigated the health benefits of 
broccoli, GR, and SF. Eleven of the 17 studies reviewed 
broccoli sprouts in various forms (e.g., powdered, fresh, 
homogenized, or beverage infusions). Findings related to 
changes in oxidative stress, blood glucose, and lipid profiles 
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were more consistent, but less evidence was found in study 
designs related to inflammation, H. pylori infection, and 
cancer protection. More human studies are needed.53 
However, suggestive, correlative, observational, and epide-
miological evidence indicates both the rationale and safety 
of broccoli or broccoli preparations as dietary components 
that may help prevent and/or treat some chronic and degen-
erative conditions.56

Bahadoran et al (2011) conducted a randomized, double-
blind, placebo-controlled (RDBPC) trial that evaluated a 
high-SF broccoli sprout powder (BSP) (BroccoPhane®; 
Bioriginal Food & Science Corp.; Saskatoon, Saskatche-
wan; standardized to SF content at about 22.5 µmol/g) and 
changes in oxidative stress in people with type 2 diabetes. 
Three groups were randomly assigned to receive either 10 
grams of BSP per day (n = 21), five grams of BSP per day (n 
= 22), or placebo (n =20). After four weeks, both treatment 
groups showed a significant decrease in malondialdehyde 
(an oxidative stress marker) and oxidized low-density lipo-
protein (LDL) cholesterol compared to placebo. Partici-
pants experienced increased antioxidant capacity and 
decreased oxidative stress index. The authors reported mild 
gastrointestinal events but no serious adverse events.59,83 

Mirmiran et al (2012)84 published a separate analysis 
of BroccoPhane’s effects on patients with type 2 diabetes 
using the same study population as Bahadoran et al (2011). 
Serum high-sensitivity C-reactive protein (hs-CRP), inter-
leukin-6 (IL-6), and tumor necrosis factor alpha (TNF-
α), which are all inflammatory markers, were measured at 
the beginning of the study and after four weeks. Hs-CRP 
decreased significantly in the two BroccoPhane groups; 
other markers decreased but not significantly.84 

A RDBPC trial over two months investigated if broccoli 
sprout extract capsules (Kagome Co., Ltd.; Nagoya, Japan; 
extract produced from selected seeds of Caudill Seed Co. 
Inc. [Louisville, Kentucky]; each capsule containing 10 
mg extract with about 23 µmol of GR) would alter liver 
function tests of male participants with hepatic abnor-
malities. Participants were included if they had higher 
levels of at least one of three liver function markers for the 
previous two months and were diagnosed with fatty liver 
disease by ultrasound. After two months, participants who 
received three capsules per day of broccoli sprout extract 
(n = 24) exhibited a significant decrease in the liver func-
tion markers alanine aminotransferase and ɣ-glutamyl 
transpeptidase compared to placebo (n = 28). Physical 
parameters such as body mass index and waist circum-
ference did not change significantly. No adverse events 
were reported, and the authors stated that improvement of 
liver function was most likely related to reduced oxidative 
stress.60,85 

Riedl et al (2009), Egner et al (2011 and 2014), and 
Singh et al (2014) used the branded ingredient Brocco-
Sprouts® (Brassica Protection Products; Baltimore, MD) 
and licensed technology from Johns Hopkins University 
to produce the investigational preparations. In a placebo-
controlled, dose-escalation trial of the effects of SF (using 

broccoli sprout homogenate) on human nasal lavage cells, 
Riedl et al (2009) found that SF enhanced (dose-depen-
dent) phase II antioxidant expression in human airway 
cells compared to placebo. The authors reported that 
adverse events were mild, mostly gastrointestinal, with one 
report of nasal congestion and no serious adverse events.86 
A follow-up, pre-post study using a SF-rich broccoli sprout 
extract (prepared by Johns Hopkins) showed preventive 
and therapeutic potential for ameliorating allergic disease 
symptoms exacerbated by air pollution.87

Egner et al (2011)88 evaluated the bioavailability and 
tolerability of SF from two different types of broccoli 
sprout-derived beverages, one rich in GR (containing 800 
µmol) and the other rich in SF (containing 150 µmol). 
Fifty adults were assigned randomly and asked to avoid 
cruciferous vegetables during the study time. The study 
had a five-day run-in period, seven days of one beverage, 
and another seven days of the other beverage. Throughout 
the study, urine samples were collected, and isotope dilu-
tion mass spectrometry was used to measure GR, SF, and 
SF thiol conjugates. The bioavailability of SF (measured 
by urinary excretion of SF and its metabolites) was greater 
in the SF-rich beverage compared to the GR-rich bever-
age. Adverse events included nausea or vomiting associ-
ated with the odor or ingestion of the SF beverage, and no 
abnormal blood parameters were found.57,88 

In a 12-week randomized clinical trial by Egner et al 
(2014), 291 healthy adults, who lived in areas known to 
have high levels of airborne pollutants, were given either 
a broccoli sprout beverage (containing 600 µmol GR/day 
and 40 µmol SF/day) or a placebo beverage. A total of 
267 adults completed the study. The outcomes included 
increases in urinary excretion of glutathione-derived 
conjugates of benzene, a human carcinogen, and acrolein 
in the treatment group. Adverse events occurred in the first 
week of the trial, and mild gastrointestinal discomfort and 
unacceptable taste were the main complaints. Overall, the 
study reported no abnormal blood parameter values.57,89 

A RDBPC trial (Singh et al, 2014) evaluated if SF 
derived from broccoli sprout extracts positively impacted 
behavior in young men from ages 13 to 27 with moderate 
to severe autism spectrum disorder. For 18 weeks, the SF 
treatment group (n = 29), which received daily oral doses 
of 50-150 µmol SF (dosed according to body weight), 
showed substantial declines in Aberrant Behavior Check-
list and Social Responsiveness Scale scores, which means 
behavior improvement, compared to placebo (n = 15).57,90 
The treatment group also experienced significant improve-
ments in social interaction, verbal communication, and 
abnormal behavior on the Clinical Global Impression-
Improvement (CGI-I) scale. 

Once the treatment was discontinued, the participants’ 
total scores returned to pre-treatment status. SF was well 
tolerated, and adverse events were reported in 12–19% of 
SF participants (similar to the placebo group), with a total 
of 36 adverse events reported during the trial. Gastrointes-
tinal symptoms, headache, fever, vomiting, seasonal aller-
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gies, and increased aggression were notable, and two study 
participants reported single unprovoked seizures: one 
participant with undisclosed seizure history had a seizure 
after three weeks of treatment, and the other participant 
with a history of seizures controlled by medications had a 
seizure three weeks after discontinuing treatment.90 

To assess the safety and tolerability of oral broccoli 
sprout extracts, Shapiro et al (2006)91 performed a phase 
I clinical study with 12 healthy volunteers, who were 
divided into three cohorts (A, B, and C), each containing 
three treated subjects and one placebo subject. For seven 
days, cohort A received 25 µmol of GSs, cohort B received 
100 µmol of GSs, and cohort C received 25 µmol of ITCs. 
Throughout the study time, extensive lab parameters were 
measured, and special attention was given to liver and 
thyroid function tests. At the end of the study, the authors 
reported no significant abnormal findings from the study 
preparations, but the study was short and had a small 
sample size.91 

Broccoli is a well-known cruciferous vegetable and 
commonly consumed throughout the world. The FDA 
lists broccoli as one of the top 20 vegetables consumed 
in the United States (21CFR §101.44), and also partly 
based its authorization of cancer risk reduction claims 
on broccoli’s high vitamin A and vitamin C contents and 
its being a good source of dietary fiber (21CFR §101.78). 
There is no FDA regulation on dietary intake amounts of 
GSs. In 2004, the World Health Organization’s Interna-
tional Agency for Research on Cancer (IARC) reported49 
that daily consumption of more than 50 mg of certain 
types of GSs may have goitrogenic effects (goitrogens are 
substances that impair thyroid hormone synthesis, often 
by inhibiting iodine uptake in the thyroid). However, 
the long-term relationships between iodine and crucifer-
ous vegetable intake are still not understood. Commercial 
broccoli has been found to contain less than 10 µmol of 
goitrin per 100 g serving and is assumed to be of mini-
mal risk in relation to thyroid function.92 At this time, no 
severe adverse reactions from broccoli preparations or SF 
have been reported.93 

ADULTERATION
The FDA considers frozen broccoli to be adulterated 

(i.e., contaminated) if it contains 60 or more aphids, 
thrips, or mites (or any combination of these) per 100 
grams.94 One analytical method development and valida-
tion study, using a new cyclodextrin-mediated capillary 
zone electrophoretic method, analyzed 14 dietary supple-
ment product samples (13 labeled as containing broccoli in 
some form and one containing wild cabbage). For many of 
the samples, the results did not support the product label 
descriptions. Several samples appeared to contain broc-
coli from older plant development stages, as evidenced 
by higher amounts of indole-derived GSs and very low 
concentrations of aliphatic GSs. Non-broccoli GSs also 
were detected in two samples, while another two samples 
contained no measurable GSs.95

SUSTAINABILITY AND FUTURE OUTLOOK
The International Union for Conservation of Nature 

(IUCN) assigns wild B. oleracea to the conservation category 
of data deficient (DD), meaning that insufficient information 
is available to evaluate the species. In Germany, the species 
is listed as Critically Endangered (CR), and in France, it is a 
protected species in the western regions of Basse-Normandie 
and Poitou-Charentes.10

Small farmers traditionally have carried out seed-saving and 
informal selection practices for in situ (on farm site) preserva-
tion of diverse and locally adapted broccoli landraces. The 
more diverse italica landraces from Italy reportedly need both 
ex situ (preservation of the landrace outside of its traditional 
production area) and in situ conservation.13 Today, most of 
the world’s broccoli is not produced in its original geographi-
cal area of Mediterranean southern Europe, but rather in east-
ern Asia (China) and southern Asia (India), which may have 
some implications for the preservation of traditional European 
broccoli crop landraces. 

According to Wang et al (2011):96 “Stable production of 
cruciferous vegetables will be more and more difficult with 
climate change by biotic or non-biotic stress with higher aver-
age temperature, drought, higher sea level, salinity of soil, 
disease or pest changing.” In recent years, plant breeding and 
agricultural crop research that is focused on climate change 
adaptation strategies for cruciferous vegetable crops, espe-
cially broccoli and cauliflower, have increased globally. The 
USDA Agricultural Research Service has carried out experi-
mental breeding of broccoli for adaptation to potentially 
high-temperature environments.97 Brassica species germplasm 
(including natural accessions and breeding populations of 
broccoli) is also being maintained at sites globally for sustain-
able management, in view of increasing quantities of food that 
will be needed to support projected global population growth 
combined with climate change-related stresses.98 
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American Botanical Council Presents Botanical Excellence Awards 
at 16th Annual Celebration Ceremony

The event celebrated some of the 
accomplishments of the nonprofit 
education organization in its 33rd 
year and honored the six new recipi-
ents of the Botanical Excellence 
Awards, which were started in 2006. 
Recipients are chosen based on their 
outstanding contributions to the 
herbal and botanical communities.

“As a science-based research and 
education organization, ABC attempts to keep current with 
the explosive amount of human clinical research that is 
published each year,” said Mark Blumenthal, ABC’s founder 
and executive director. “ABC’s Botanical Excellence Awards 
are given to individuals and businesses that are committed 
to excellence in expanding the scientific research on herbs, 
medicinal plants, phytomedicines, medicinal fungi, and 
other natural products with potential therapeutic value.”

ABC’s Chief Science Officer Stefan Gafner, PhD, 
commented: “Many companies and individuals contribute 
to the blossoming of the botanical ingredient and dietary 
supplement industry by performing impressive research, 
educating the public with noteworthy books, or bringing 
the community closer together. It is one of the greatest 
privileges at ABC to honor a few of those individuals and 
organizations every year.”

Christopher Hobbs’s Medicinal Mushrooms Receives 
ABC Duke Award 

The ABC James A. Duke Excellence in Botanical Litera-
ture Award is presented to books that contribute signifi-
cantly to the medicinal plant-related literature and the 
fields of botany, taxonomy, ethnobotany, pharmacognosy, 
phytomedicine, mycology, and other related disciplines. 
The award is named for well-
known botanist and author 
James A. Duke, PhD, who died 
in 2017.

The Duke Award for 2020 
was presented to Christopher 
Hobbs, PhD, director of the 
Institute for Natural Products 
Research, for his book Chris-
topher Hobbs’s Medicinal Mush-
rooms: The Essential Guide: Boost 
Immunity, Improve Memory, 

Fight Cancer, Stop Infection, Expand 
Your Consciousness (Storey Publish-
ing, 2020).

Hobbs is a fourth-generation, 
internationally renowned clinical 
herbalist, licensed acupuncturist, 
mycologist, research scientist, legal 
consultant, and natural products 
industry consultant. He earned his 

PhD in phylogenetics, evolutionary 
biology, and phytochemistry from the University of Cali-
fornia, Berkeley. He is also a founding member of the 
American Herbalists Guild.

Hannah Bauman, HerbalGram associate editor, 
presented the award to Hobbs. “Hobbs’ work was chosen 
for its consumer-friendly approach to the field of mycol-
ogy, with scientific and clinical research presented in 
a creative and informative way and featuring beautiful 
photography throughout,” she said. “In Medicinal Mush-
rooms, he strives to answer the question of how fungi affect 
and promote human health and studies the ancient inter-
action between fungi and humans. … Christopher Hobbs 

By ABC Staff

On May 25, 2021, the American Botanical Council (ABC) presented six Botanical Excellence Awards during its 
16th annual ABC Celebration and Botanical Excellence Awards ceremony, which, for the first time, was held virtually 
and livestreamed on ABC’s YouTube channel. The one-hour program is available for on-demand streaming on ABC’s 
website and YouTube channel.

ABC James A. Duke Award Recipients*

2020: Christopher Hobbs’s Medicinal Mushrooms
2019: Flora of the Voynich Codex: An Exploration of Aztec Plants 
2018: Ethnopharmacologic Search for Psychoactive Drugs Vols. I and II
2017: Reference/technical: Chinese Medicinal Plants, Herbal Drugs 

and Substitutes
2017: Consumer/popular: Joseph Banks’ Florilegium 
2016: Handbook of Essential Oils, 2nd edition 
2015: Clinical Aromatherapy, 3rd edition 
2014: Ancient Pathways, Ancestral Knowledge
2013: Principles and Practice of Phytotherapy, 2nd edition
2012: Reference/technical: Medicinal Plants and the Legacy of Richard 

E. Schultes 
2012: Consumer/popular: Smoke Signals 
2011: Reference/technical: American Herbal Pharmacopoeia:  

Botanical Pharmacognosy
2011: Consumer/popular: Healing Spices 
2010: Botanical Medicine for Women’s Health 
2009: An Oak Spring Herbaria
2008: Mabberley’s Plant Book, 3rd edition
2007: Google Book Search
2006: Medicinal Spices
2005: The Essential Guide to Herbal Safety

* In some years, ABC presents the Duke Award to two books, one in the refer-
ence/technical category and the other in the consumer/popular category.

Christopher Hobbs, PhD
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blends a love of [fungi] with an inquisitive nature and 
supports tradition with science in a clear, concise, and 
passionate way. He has succeeded in creating an acces-
sible book for readers at every level of interest.”

In his acceptance speech, Hobbs said: “I wanted to 
make this book a practical guide featuring medicine 
making, growing, choosing commercial products, and 
the importance of quality, combining the folklore and 
traditional uses with a thorough review of the scientific 
literature and especially [the] clinical trials available for 
each species. I hope it can inspire a love of mushrooms 
and the preservation of their habitats, especially the old 
growth forests and trees of which they are an integral 
part.”

Paula N. Brown Receives ABC Farnsworth Award
The ABC Norman R. 

Farnsworth Excellence in 
Botanical Research Award is 
given for significant research 
contributions in the fields 
of pharmacognosy, ethno-
botany, ethnopharmacology, 
or other scientific disciplines 
related to medicinal plants. It 
is named for the late Norman 
R. Farnsworth, PhD, a world-
renowned pharmacognosist 
at the University of Illinois at 
Chicago.

The 2020 Farnsworth Award was given to Paula N. 
Brown, PhD, director of the British Columbia Institute 
of Technology’s (BCIT’s) Natural Health and Food Prod-
ucts Research Group, which has actively supported the 
natural health products industry for more than a decade 
through applied research activities, including product 
development, establishment of quality standards, analyti-
cal methods, and regulatory compliance. Brown is on 
numerous boards, committees, and working groups in 
Canada and the United States, including the ABC Advi-

sory Board.
Joseph Betz, PhD, 

acting director of the 
National Institutes 
of Health’s Office of 
Dietary Supplements, 
presented the award 
to Brown. “Paula 
has published vali-
dated analytical meth-
ods for a number of 
dietary supplement 
ingredients, including 
ginseng [Panax spp., 
Araliaceae], echina-
cea [Echinacea spp., 
Asteraceae], and many 

others … and has more publications of supplement ingre-
dient methods in AOAC International’s Official Methods 
of Analysis than any other author that I know,” he said.

In her acceptance speech, Brown said: “I want to 
acknowledge a few colleagues: … Susan Murch, who told 
me if I want to study plants, I better get out my rainboots 
and get out there … and Mary Hardy, last year’s ABC 
Fredi Kronenberg Award winner, who reminds me, as I 
go down my rabbit hole of chemistry, that this is about 
health. It’s about educating and facilitating the respon-
sible use of botanical medicines for improved health and 
wellness.… Everything that I have achieved here at BCIT 
has been with the support, hard work, and dedication of 
my group, many of [whom] have been with me for close 
two decades. I thank all of them, because they are part of 
this award, as well.”

Swedish Herbal Institute Receives ABC Tyler Award 
The ABC Varro 

E. Tyler Commer-
cial Investment in 
Phytomedicinal Research Award is awarded to a botanical 
ingredient, dietary supplement, and/or phytomedicinal 
products company that makes a strong investment in 
human clinical research to support the authenticity, 
safety, and efficacy of its ingredients or products. The 
award is named for the late professor of pharmacognosy 
and author Varro E. Tyler, PhD, who was dean of the 
College of Pharmacy at Purdue University for 20 years 
and vice president of academic affairs at Purdue.

The 2020 Tyler Award was presented to the Swedish 
Herbal Institute (SHI) and SHI Founder and Chair-
man Georg Wikman. Wikman founded SHI in 1975 
to gather knowledge about medicinal plants from many 
parts of the world, promote scientific research on these 
plants, and develop pharmaceutical-quality phytomedi-
cines. His work has led to collaborations with several 
prestigious universities as well as the Russian space 
program, and SHI’s 
phytomedicines were 
used on the Mir space 
station.

Gafner, who 
presented the award, 
said: “ABC has 
chosen SHI because 
of the company’s 
exceptional commit-
ment to scientific 
and clinical research 
on the therapeu-
tic effects of several 
botanical ingredients, 
most notably androg-
raphis [Andrographis 
p a n i c u l a t a , 
Acanthaceae] and 

ABC Varro E. Tyler Award 
Recipients

2020: Swedish Herbal Institute
2019: Jaguar Health/Napo  
           Pharmaceuticals 
2018: GW Pharmaceuticals
2017: Pharmatoka
2016: Brassica Protection Products 
2015: MediHerb/Integria 
           Healthcare 
2014: SFI Flordis International 
2013: Wakunaga Pharmaceutical 
           Company
2012: Horphag Research 
2011: Bioforce AG 
2010: New Chapter
2009: Bionorica AG
2008: Indena SpA
2007: Dr. Willmar Schwabe 
           Pharmaceuticals

ABC Norman R. Farnsworth 
Award Recipients

2020: Paula N. Brown, PhD
2019: Rachel Mata, PhD
2018: Otto Sticher, PhD
2017: Raphael Mechoulam, PhD 
2016: Ameenah Gurib-Fakim, PhD 
2015: John T. Arnason, PhD  
2014: Harry Fong, PhD  
2013: Gordon Cragg, PhD 
2012: De-An Guo, PhD  
2011: Djaja Soejarto, PhD  
2010: A. Douglas Kinghorn, PhD  
2009: Rudolf Bauer, PhD  
2008: Ikhlas Khan, PhD 
2007: Hildebert Wagner, PhD  
2006: Edzard Ernst, MD, PhD  
2005: Joseph Betz, PhD

Paula N. Brown, PhD



ABC NEWS

18  •  I S S U E  131  •  2021  •  www.herbalgram.org

rhodiola [Rhodiola rosea, Crassulaceae]. The company 
has initiated and supported over 30 clinical studies 
since 1995. SHI’s clinical work has significantly added 
to the foundation for the evidence-based medicinal use 
of both andrographis and rhodiola, leading to effective 
phytotherapeutic agents in the areas of upper respira-
tory infections, stress-related fatigue, and mild forms of 
depression.”

In his acceptance speech, Wikman said: “I want to 
thank ABC and Mark Blumenthal, a friend of mine 
for more than 40 years, for recognizing the Swedish 
Herbal Institute’s pioneering clinical research on adap-
togens [substances that increase the state of non-specific 
resistance to stress]. SHI has focused on two issues: 
the mode of action and synergy between adaptogens. 
The main research has been on rhodiola, schisandra 
[Schisandra chinensis, Schisandraceae], eleutherococcus 
[Eleutherococcus senticosus, Araliaceae], andrographis, and 
lately, also on Leuzea carthamoides [Asteraceae].

“We appreciate ABC’s recognition of our early research 
on rhodiola [and] acknowledgement of SHI’s fixed combi-
nation KanJang®, [which is] based on eleutherococcus 
and the adaptogen andrographis [and] has demonstrated 
a significant effect on upper respiratory tract infections,” 
Wikman continued. “Our current focus is on the applica-
tion of adaptogens [for] COVID-19-related issues.”

Wikman added: “I personally believe that this award 
is yet another milestone on the road to … acceptance of 
adaptogens as important health promoters, on the same 
footing as vitamins, trace elements, and antioxidants.”

Tori Hudson Receives ABC Kronenberg Award
The ABC Fredi Kronenberg 

Excellence in Research and 
Education in Botanicals 
for Women’s Health Award 
is presented to a researcher, 
educator, or clinician who 
furthers the scientific study 
and clinical use of medicinal 
plants and phytomedicines for 
women’s health conditions.

The 2020 Kronenberg 
Award was presented to Tori 
Hudson, ND, medical direc-
tor of A Woman’s Time natu-
ral health care clinic, program 
director of the Institute of Women’s Health and Integra-
tive Medicine, and an adjunct clinical professor at Bastyr 
University, the National University of Natural Medicine, 
and the Southwest College of Naturopathic Medicine and 
Health Sciences.

Mary Hardy, MD, 
the recipient of the 2019 
Kronenberg Award, 
presented the award 
to Hudson. “Dr. Tori 
Hudson is a uniquely 

appropriate honoree,” Hardy said. “Dr. Hudson has 
devoted her 35-plus-year career as a naturopath to women’s 
health as a researcher, clinician, and educator. She has had 
a leading role in educating naturopaths about primary 
and specialty natural care of women.… She has won a 
number of prestigious awards during her career …. She 
has published broadly, both in the lay and professional 
press on [many] aspects of women’s care.”

In her acceptance speech, Hudson said: “I first met Fredi 
Kronenberg in the earliest days of the development of the 
[Office of Alternative Medicine] at the National Insti-
tutes of Health, which … is currently called the National 
Center for Complementary and Integrative Health. At 
these meetings, Fredi was incredibly kind, inclusive, and 
collaborative toward me and others, and she was innova-
tive, intellectually impressive, and consistently productive 
in her research and academic activities, especially in regard 
to botanicals, integrative medicine, and women’s health: 
three pillars of my professional and clinical career, as well.

“Thank you, Fredi, for befriending me and letting me 
learn from you and alongside you, even though it was for 
far too short a time,” Hudson continued. “May the plants 
be with you, and may the plants be with us all for a very, 
very long time.”

Jerry Cott Receives ABC Champion Award
The ABC Champion Award 

recognizes individuals who have 
been outstanding supporters of 
ABC and who have helped the 
organization promote and achieve 
its nonprofit research and educa-
tional mission, whether through 
monetary support or contribu-
tions of their time.

The 2020 award was presented 
to Jerry Cott, PhD, a retired 
senior pharmacologist for the US 
Food and Drug Administration.

Lori Glenn, managing editor 
of ABC’s HerbClip, who presented the award to Cott, said: 
“As a neuropsychopharmacologist, Jerry has researched the 
use of dietary supplements for psychiatric indications as 
well as the integration of mainstream psychiatry and nutri-
tional and botanical interventions. ABC is recognizing Jerry 
for providing long-term academic and professional exper-
tise as a peer reviewer of a wide range of publications that 
deal with psychopharmacology. Jerry has been the primary 
peer reviewer of many articles for ABC’s flagship publica-
tion, HerbalGram, as well as a 
myriad of HerbClip summaries 
of clinical trials and research 
articles. Jerry has reviewed 
other publications for ABC as 
well, including chapters of The 
ABC Clinical Guide to Herbs.”

In his acceptance speech, 
Cott said: “Before I met Mark 

ABC Fredi Kronenberg Award 
Recipients

2020: Tori Hudson, ND
2019: Mary Hardy, MD
2018: Aviva Romm, MD
2017: Tieraona Low Dog, MD

ABC Champion Award 
Recipients

2020: Jerry Cott, PhD
2019: Thomas Brendler
2018: Jim Emme
2017: Dick Griffin
2016: Josef Brinckmann
2015: Ed Smith
2014: Terry Lemerond

Tori Hudson, ND

Jerry Cott, PhD
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[Blumenthal], I was a simple neuropsychopharmacologist 
at the NIMH [National Institute of Mental Health] in the 
early ’90s. I’d started a natural products research program 
to try to interest the drug people in searching for kinder 
and gentler treatments for mental health disorders…. I’d 
never actually met any herbalists…. That changed at an 
American Herbalists Guild meeting in West Virginia in 
1994.… That same year, I met the famous ethnobotanist 
James Duke at an NIMH meeting that I had invited him 
to, and Jim, together with Mark, had quite an impact on 
my life.… I want to thank the warm community at ABC 
for accepting a non-herbalist into their confidence…. It is 
a great honor to be with you and accept this award today.”

Michael McGuffin Receives ABC Herbal 
Community Builder Award 

The ABC Mark Blumenthal 
Herbal Community Builder 
Award honors individuals who 
have played a significant role 
in creating a sense of commu-
nity among herbalists, botanical 
researchers, members of the herb 
and natural products communi-
ties and industries, and others 
who work in the various areas of 
medicinal and aromatic plants.

The 2020 Herbal Commu-
nity Builder Award was given to 
Michael McGuffin, president of the Amer-
ican Herbal Products Association (AHPA). McGuffin has 
been president of AHPA since 1999 and active in the 
herbal industry since 1974, having owned both retail 
and manufacturing businesses in 
this field. He is a leading expert 
on dietary supplement regulation 
and has been published extensively 
in scholarly and scientific jour-
nals. McGuffin has represented 
the herbal industry at state and 
federal hearings on herbal regu-
latory issues and has served as a 
member or on the advisory boards 
of many working groups, commit-
tees, and related organizations.

Blumenthal, who presented  the 
eponymous award to McGuffin, 
said: “[Michael] is a master of 
important details on a wide spec-
trum of significant [subjects that 
are] necessary for the success of 
small, medium, and large herb 
[businesses]. Without his strong 
and seemingly tireless energy and 
leadership, it is questionable that 
the herb industry in the United 
States would be as successful, and 
as large, as it is today.”

In his accep-
tance speech, 
McGuffin said: “I 
must share credit 
with the remark-
able and talented 
AHPA staff…. 
Each of them is 
actively engaged in 
building commu-
nity, not only 
within the AHPA 
membership but 
more broadly among practicing herbalists, botanical 
researchers, and all those involved in the herb and natu-
ral products industry. The AHPA board of trustees also 
deserves to share this award. The board has, for years, 
strongly advocated for collaboration and cooperation with 
the other organizations that represent the herbal prod-
ucts industry. This not only helps us get our work done 
more effectively, but it’s clearly an opportunity to build 
community.”

Underwriters
The 16th annual American Botanical Council Celebra-

tion and Botanical Excellence Awards ceremony was made 
possible by the generous support of Alkemist Labs, Amin 
Talati Wasserman, ChromaDex, Euromed, EuroPharma, 
Horphag Research, Indena, Informa Markets, MegaFood, 
New Chapter, NOW Health Group, RT Specialty, United 
Natural Products Alliance, and Verdure Sciences. 

ABC THANKS THE GENEROUS UNDERWRITERS OF THE ABC THANKS THE GENEROUS UNDERWRITERS OF THE 

ANNUAL AMERICAN BOTANICAL COUNCIL CELEBRATIONANNUAL AMERICAN BOTANICAL COUNCIL CELEBRATION

ABC Mark Blumenthal Herbal 
Community Builder Award Recipients

2020: Michael McGuffin
2019: Mary Blue, Katheryn Langelier, and 
           Nicole Telkes 
2018: Larry and Linnea Wardwell
2017: Jon Benninger 
2016: Ikhlas Khan, PhD 
2015: Michael Tierra 
2014: Loren Israelsen 
2013: Sara Katz 
2012: Rosemary Gladstar

Michael McGuffin
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BOTANICAL ADULTERANTS PREVENTION PROGRAM NEWS

Founded in 2012, the 
HPTLC Association, an inter-
national, non-commercial, 
nonprofit association with more 
than 100 members from 18 
countries, promotes the use of HPTLC in plant material analysis 
and other fields. According to the association, HPTLC is a “state-
of-the art technique for plant analysis [which] features signifi-
cantly shorter developing times, lower solvent consumptions, and 
improved resolution.”1 The organization brings together individu-
als from academia, industry, research and regulatory fields, and 
standard-setting bodies and contributes to the improvement of 
quality and quality control of traditional herbal medicines and 
herbal dietary (food) supplements. The association develops and 
validates analytical standards for plants and plant materials sold 
in commerce and their known adulterants, and it aims to serve as 
the leading worldwide resource for scientifically sound informa-
tion on HPTLC. 

One highlight of the association’s work is the HPTLC Atlas 
(referred to as “The International Atlas for Identification of 
Herbal Drugs” on the HPTLC Association’s website), an online 
compendium with HPTLC fingerprints from the same plant 
species that are collected in many places around the world and 
are subject to different growing conditions. As such, this resource 
allows laboratory analysts and others to compare the chemical 
variability of plants from different geographical areas. The Atlas 
also provides chemical fingerprints from known confounding 
materials (sometimes used as adulterants) to help quality-control 
personnel authenticate herbal ingredients. In addition, Atlas 
entries contain HPTLC illustrations of botanically authenticated 
reference samples and specifications for each botanical item from 
numerous international pharmacopeias and reference publica-
tions. The Atlas is a valuable analytical resource for laboratory 
analysts in academic research and government regulatory agencies.

Mark Blumenthal, founder and executive director of ABC and 
director of BAPP, said: “We are deeply grateful for this excel-
lent collaboration with our friends at the HPTLC Association, 
who have generously made their high-quality analytical resources 
available to botanical ingredient quality-control personnel on an 
international basis. The vast range of HPTLC fingerprints will 
no doubt assist botanical industry members in ensuring that plant 
materials for consumer botanical health products are authentic 

and free from adulterants that are 
sometimes added to botanical ingre-
dients.”

AHP President Roy Upton 
expressed his support for HPTLC 

as an important analytical method for botanical materials. “We 
are pleased to feature the contributions of the HPTLC Associa-
tion, which are intended to help AHP members in their herbal 
authentication work,” he wrote. “AHP was a founding member of 
the HPTLC Association and has supported the development of 
numerous methods in the association’s Method Collection. AHP 
believes that HPTLC is one of the most versatile and cost-effective 
techniques for chemical profiling and identification of plants and 
is of enormous value to industry and academics. AHP continues to 
work with the association to develop new methods. A number of 
the association’s methods were developed for AHP monographs.”

ABC Chief Science Officer and BAPP Technical Direc-
tor Stefan Gafner, PhD, wrote: “Having a database such as the 
HPTLC Atlas, with fingerprints of botanical ingredients grown 
in many areas around the globe, is very useful, constructive, and 
compelling, as analysts and researchers will be able to see minor 
differences in an HPTLC trace depending on where the plant 
is grown. Making the Atlas’ information widely available will 
certainly be beneficial to industry-based ABC and AHP members, 
as well as the herbal industry and botanical ingredient analysis 
community at large.”

Maged Sharaf, PhD, HPTLC Association board member and 
chair of the Method Review Committee and the North Amer-
ica Chapter, added: “It gives the HPTLC Association’s Board 
of Directors, and in particular those of us residing in North 
America, great pleasure to formalize our long collaboration and 
friendship with ABC, AHP, and their partner at the University of 
Mississippi’s NCNPR. We are certain that this mutually benefi-
cial partnership will further promote ABC’s vision of the public 
making ‘educated, responsible choices about herbal medicine as 
an accepted part of health care,’ which is analogous to one of the 
HPTLC Association’s missions.” 

 
Reference
1. What is HPTLC? HPTLC Association website. Available 

at: www.hptlc-association.org/about/what_is_hptlc.cfm. 
Accessed August 16, 2021.

ABC, AHP, and BAPP Enter into Botanical Quality Information 
Exchange with HPTLC Association
Analytical fingerprints of more than 280 herbs and botanical preparations in commerce 
from the HPTLC Association made freely available via ABC, AHP, and BAPP websites
By ABC Staff

In July 2021, the American Botanical Council (ABC), American Herbal Pharmacopoeia (AHP), and ABC-AHP-NCNPR 
(National Center for Natural Products Research at the University of Mississippi) Botanical Adulterants Prevention Program 
(BAPP) announced a new partnership with the International Association for the Advancement of High-Performance Thin-
Layer Chromatography (HPTLC Association) in Rheinfelden, Switzerland. ABC and AHP have signed memorandums of 
understanding (MoUs) with the HPTLC Association. According to the MoUs, members of ABC and AHP, as well as registered 
users of the BAPP website, will gain access to electronic research, analytical, and educational content owned by the HPTLC 
Association, including its HPTLC analytical method collection, which currently contains more than 280 different entries for 
herbal ingredients. ABC, AHP, and BAPP also will be listed as partners on the HPTLC Association website.
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BOTANICAL ADULTERANTS PREVENTION PROGRAM NEWS

Pomegranate is a popular food and 
dietary supplement ingredient. As a food, 
the fleshy seeds are consumed raw or after 
pressing into juice. For dietary supple-
ments, the whole fruit, rind (or husk), 
seed, or seed oil is processed into various 
forms (e.g., powder, extracts, etc.).

At least three different forms of adul-
teration have been reported in pomegran-
ate products in the global marketplace: (1) 
pomegranate juices diluted with water or 
containing undeclared levels of juice from 
other, lower-cost fruits; (2) pomegranate 
products made mostly from unknown or 
unidentified lower-cost source materials, 
with little-to-no pomegranate constitu-
ents; and (3) pomegranate extracts “spiked” with additional 
undisclosed ellagic acid or other polyphenols from exog-
enous, non-pomegranate sources.

Ellagic acid is a naturally occurring polyphenolic 
compound found in pomegranate and many other plants. 
It can be obtained in highly purified form from numer-
ous lower-cost botanical sources, including Asian holly oak 
(Quercus infectoria, Fagaceae) galls (abnormal growths that 
can occur on any plant part) and various tree barks, and 
it can be made via chemical synthesis. Some commercial 
“pomegranate” extracts claim to contain up to 70%, some-
times even 90%, ellagic acid, presumably to give the buyer 
a false sense of the perceived value of the pomegranate 
extract, while in reality the “extract” is not a pure pome-
granate extract.

John H. Cardellina II, PhD, an expert in natural prod-
ucts chemistry and analysis, and Stefan Gafner, PhD, 
American Botanical Council (ABC) chief science officer 
and BAPP technical director, co-authored the pomegranate 
BAPB. It is an update of an article on pomegranate adulter-
ation that was published in HerbalGram issue 112 in 2016. 
The new bulletin lists the known adulterants, summarizes 
current analytical approaches to detect adulterants, and 
provides information on the nomenclature, supply chain, 
and market importance of pomegranate. Fourteen experts 
from the international nonprofit medicinal plant research 
sector and herb industry reviewed the bulletin before publi-
cation.

According to ABC Founder and Executive Director 
Mark Blumenthal, who is also the founder and director 
of BAPP and co-author of the 2016 pomegranate article 
in HerbalGram: “Five years have passed since our initial 
publication in 2016. At least two additional research papers 

have been published in the global scientific 
literature that confirm what we published 
in that article. We believe it was time to 
revise our previous publication to demon-
strate that intentional adulteration and 
fraud in the pomegranate market continue 
to exist and that pomegranate ingredient 
and finished product buyers must be aware 
of new research and appropriate analytical 
methods.”

Gafner commented: “Ellagic acid concen-
trations have become a marketing tool for 
pomegranate supplements, suggesting to 
industry members and consumers that 
higher levels represent more concentrated, 
more potent, and thus more efficacious 

extracts. This is despite clinical studies indicating that 
various pomegranate constituents, in addition to ellagic 
acid, are responsible for its pharmacological activity and 
beneficial health effects. As such, pomegranate products 
that do not contain certain naturally occurring pomegran-
ate compounds, such as the characteristic punicalins and 
punicalagins, not only may be adulterated but also may not 
provide the expected health benefits.”

The pomegranate bulletin is BAPP’s 23rd BAPB. As with 
all BAPP publications, the bulletins are freely accessible 
to all ABC members and registered users of the ABC and 
BAPP websites.

About the ABC-AHP-NCNPR Botanical 
Adulterants Prevention Program

The ABC-AHP (American Herbal Pharmacopoeia)-
NCNPR (National Center for Natural Products Research 
at the University of Mississippi) BAPP is an international 
consortium of nonprofit professional organizations, analyti-
cal laboratories, research centers, industry trade associa-
tions, industry members, and other parties with interest in 
herbs and medicinal plants. The program advises industry, 
researchers, health professionals, government agencies, the 
media, and the public about various challenges related to 
adulterated botanical ingredients sold in commerce. To 
date, more than 200 US and international parties have 
financially supported or otherwise endorsed the program.

BAPP has published 67 peer-reviewed documents as of 
July 2021, including BAPBs, Laboratory Guidance Docu-
ments, Botanical Adulterants Monitor e-newsletters, and 
articles on botanical adulteration in HerbalGram. 

Botanical Adulterants Prevention Program Publishes Bulletin on 
Adulteration of Pomegranate Products 
 
By ABC Staff

In June 2021, the ABC-AHP-NCNPR Botanical Adulterants Prevention Program (BAPP) released a Botanical 
Adulterants Prevention Bulletin (BAPB) on pomegranate (Punica granatum, Lythraceae) juice and extracts.
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Goal: This bulletin provides information on issues 
of adulteration of pomegranate (Punica granatum) juice 
and fruit extracts as an update to previous reports.1,2 It 
may serve as guidance for quality control personnel, the 
international phytomedicine, botanical supplement and 
food/flavor industries, and the extended natural products 
community in general. It provides a summary of the scien-
tific data and methods regarding the occurrence of adultera-
tion, the market situation, and economic and safety conse-
quences for the consumer and the industry.

1. General Information

1.1 Common name: Pomegranate

1.2 Other common names:3 

Dutch: granaatappel
French: grenade, pomme de grenade (Quebec Province, 
Canada)
German: Granatapfel
Guatemalan: granad (Q’eqchi, Maya)
Indonesian: gangsalan
Italian: melograno, melogranato, pomo punica
Malay: dalima
Persian: anâr ( )
Portuguese: fruit: romã; tree: romeira, romazeira

Samoan: limoni
Sanskrit: dalim or dadima
Spanish: granada
Thai: tab tim

1.3 Accepted Latin binomial: Punica granatum L.

1.4 Synonym: Punica nana L. 

1.5 Botanical family: Lythraceae 

Note: Pomegranate was previously classified in the botan-
ical family Punicaceae, which has been combined with the 
family Lythraceae on the basis of genetic and morphologi-
cal characteristics.4
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Black chokeberry (Aronia melanocarpa, Rosaceae), also known as 
aronia or aronia berry, has high concentrations of cyanidin-3-glycoside 
anthocyanins and has been the subject of studies on preventing and 
treating chronic diseases. The purpose of this randomized, double-
blind, placebo-controlled parallel study was to determine the effects 
of long-term supplementation with A. melanocarpa extract (AME) on 
cognitive performance and mood in healthy, middle-aged, overweight 
adults. Secondary outcomes included evaluations of vascular function 
and BDNF levels.

Participants and Intervention
Healthy adults between 40 and 60 years old with a body mass index 

(BMI) between 25 and 35 kg/m2 were recruited for the study, which 
took place at the Metabolic Research Unit Maastricht (MRUM) of 
Maastricht University in Maastricht, the Netherlands. Participants 
were excluded if they had a history of chronic disease or major surgery, 
used medications that might interfere with the study, or took vitamin, 
mineral, or antioxidant supplements. Subjects who abused alcohol or 
drugs, were pregnant, smoked, or consumed dietary products contain-
ing anthocyanins also were excluded. 

The authors randomly assigned 101 participants to take either 90 mg 
AME (n = 34), 150 mg AME (n = 35), or placebo (n = 32). One partici-
pant from each group left the study due to starting a new medication, 
and one participant in the 150-mg AME group withdrew for personal 
reasons, but the available data from these individuals were included in 
the final analysis.

Black Chokeberry (Aronia Berry) May Have Beneficial Effects on 
Cognitive Function
Reviewed: Ahles S, Stevens YR, Joris PJ, et al. The effect of long-term Aronia melanocarpa extract supplementation on cogni-
tive performance, mood, and vascular function: A randomized controlled trial in healthy, middle-aged individuals. Nutrients. 
2020;12(8):2475. doi: 10.3390/nu12082475.

By Samaara Robbins

Age-associated cognitive decline is a natural process. Cognitive decline can be exacerbated by lifestyle-related risk 
factors and diseases, including being overweight, smoking, high blood pressure, diabetes, and diet. Genetic factors also 
play a role in the extent and rate of cognitive decline. Many pharmaceutical interventions for neurodegenerative disor-
ders have significant side effects and limited efficacy. A 2017 systematic review of studies that assessed the effects of 
anthocyanin intake on cognitive outcomes found a beneficial effect of food-derived anthocyanins on acute and long-term 
cognition.1 Anthocyanins may improve cognitive performance by increasing levels of brain-derived neurotrophic factor 
(BDNF, a protein associated with learning and memory) and improving vascular health. Studies have shown that berries 
rich in anthocyanins may also suppress neuroinflammation and oxidative stress. 

Study Details: At a Glance

Study Design Randomized, double-blind, placebo-controlled 
parallel study

Participants 101 healthy adults (40 to 60 years old)

Intervention Black chokeberry extract (Brainberry®; BioActor BV; 
Maastricht, the Netherlands)

Control Placebo

Disclosures Authors SA and YRS are employees of BioActor 
BV. EDG is an employee of Imagelabonline and 
Cardiovascular (Erichem, the Netherlands). The 
other authors declared no conflicts of interest.

Aronia berry Aronia melanocarpa
Photo ©2021 Steven Foster
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The AME extract Brainberry® (BioActor BV; Maastricht) 
was used as the intervention. The 150-mg AME capsule 
contained 27 mg anthocyanins, and the 90-mg AME capsule 
contained 16 mg of anthocyanins and 60 mg of maltodextrin 
(Gonmisol SA; Barcelona, Spain). The placebo contained 150 
mg of maltodextrin. 

Study Design
Participants were instructed to take one capsule daily before 

breakfast with 200 mL of water. Participants also received a 
list of food products that contain high amounts of anthocya-
nins and were asked to abstain from consuming those products 
during the study period. Participants also were asked to refrain 
from vigorous exercise within two days of each test day. Partici-

pants completed a daily supplementation log, and any remain-
ing capsules were returned to the study team and counted.

At weeks 0, 6, 12, and 24, subjects completed cognitive tests, 
mood questionnaires, anthropometric measurements, and 
ultrasounds of the carotid artery. During each visit, partici-
pants took three different cognitive tests in the same order: the 
Stroop color and word test, the grooved pegboard test, and the 
number cross-out test. These tests assessed cognitive flexibil-
ity, psychomotor speed, and attention, respectively. Mood was 
assessed using a visual analog scale. Carotid ultrasound was 
performed and blood pressure was measured after participants 
rested in a reclined position for 15 minutes. Blood samples 
were collected and BDNF was measured at weeks 0, 6, 12, 
and 24. Alanine aminotransferase (ALT), alkaline phospha-

Trauma-Informed Herbal Healthcare

Recovery, Resistance,
Resilience: 

October 15-17, 2021
Online Symposium Experience
www.americanherbalistsguild.com

Annual
Symposium

32nd

Early Bird
Registration
Opens
July 15!



RESEARCH REVIEWS

www.herbalgram.org  •  2021  •  I S S U E  131  •  25

tase (ALP), bilirubin, and gamma-glutamyl transferase (GGT) 
were measured at weeks 0 and 24 to assess liver function.

Results
All groups were comparable in gender distribution, age, 

BMI, cognitive performance, and blood pressure at baseline. 
Researchers found no changes in liver function (ALT, ALP, 
bilirubin, and GGT levels) after 24 weeks of treatment. AME 
supplementation was well tolerated by participants.

A significant treatment effect was observed for the domi-
nant-hand score of the grooved pegboard test (P = 0.033). 
This test evaluates visual-motor coordination by measuring 
the time it takes to insert 25 grooved pegs into their respective 
slots. A significant improvement in dominant-hand grooved 
pegboard test scores from baseline was observed in the 90-mg 
AME group after correction for multiple testing (P = 0.009). 
(Correction for multiple testing is used to decrease the risk of 
false positive results.) A main effect of time was observed (P 
< 0.05); in other words, participants in all groups performed 
significantly better in the dominant-hand pegboard task after 
24 weeks than at six weeks. No other results for dominant-
hand scores were significant. No significant differences for any 
of the measures were observed for the non-dominant hand.

The number cross-out test is a validated measure of atten-
tion in which, on a card with 800 numbers, certain numbers 
must be crossed out or underlined in a three-minute period. 
Researchers then analyze multiple factors on the completed 
cards: correct responses, incorrect responses, edited responses, 
and missed numbers. No significant differences among groups 
were observed in the cross-out test for (1) total correct/total 
incorrect responses or (2) total edited/total incorrect and 
missed responses. Post hoc analyses showed a combined mean 
time for both parameters was significantly higher at six weeks 
compared to 12 and 24 weeks (P < 0.05). 

No significant interaction or treatment effect was observed 
on the Stroop color and word test; however, a main effect of 

time was observed (P < 0.05). Post hoc analyses showed an 
overall time effect that was significantly higher at six weeks 
compared to 12 and 24 weeks (P < 0.05).

No significant effects were observed for mood scores, BDNF 
concentrations for time and treatment interaction (or the 
effect of time and treatment independently), carotid elastic-
ity, carotid intima-media thickness (cIMT), or ankle-brachial 
index (ABI). A significant treatment effect was observed for 
brachial diastolic blood pressure (P = 0.025). Post hoc analy-
ses showed a significant difference in diastolic blood pressure 
between the 90-mg and 150-mg AME groups (P = 0.011). No 
statistically significant differences were observed for any of the 
other parameters. 

Limitations and Conclusions
Several limitations to this study were noted, including 

incomplete cognitive testing and strong practice effects due to 
the repetitive test taking. The authors stated that because the 
“study contained three groups and four timepoints, correction 
for multiple testing had a massive impact on the conclusions.” 
Finally, the study did not examine potential synergistic effects 
of regular foods that contain high anthocyanin levels.

The authors concluded: “AME could have a protective effect 
on cognition and blood pressure in healthy, middle-aged, 
overweight adults.” The authors recommend that future stud-
ies aim to isolate the mechanisms associated with the effects 
of black chokeberry on cognition. Additional studies should 
include participants with advanced cognitive decline. 

 
Reference
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Review of Ginkgo for Cognitive Function and Alzheimer’s Disease

‘Negative’ Studies
Eleven studies, published from 1984 through 2005, were 

classified by the reviewers as having negative results. However, 
most of these studies showed some positive and some negative 
results, and some found no significant differences. 

Five of the 11 studies evaluated a single (acute) dose of GLE 
in healthy participants. The acute studies evaluated 112 partici-
pants who received GLE dosages ranging from 120 mg to 
600 mg. The chronic studies evaluated 968 participants who 
received 80-240 mg GLE/day for two to 26 weeks. Most stud-
ies included healthy participants. 

Some trials did not specify a primary outcome variable that 
could render a study outcome positive or negative. In such trials, 
it is typical that some of the hypothesized effects are confirmed, 
and others are not. In addition, studies in which no significant 
difference was found were called negative, when it would be 
more correct to say the study “failed to find a difference.” This 
could be for many reasons, including improper study designs, 
inadequate statistical power (e.g., due to small study popula-
tions), quality control issues, etc., in addition to being truly 
without effect.

‘Positive’ Studies
The review included 17 articles, published from 1987 

through 2019, with positive results. It appears that some 
research teams published more than one paper using the same 
study population. Fourteen papers described randomized and 
placebo-controlled studies. 

A single dose of GLE was evaluated in one study. The 
acute study assessed 120 mg, 240 mg, and 360 mg GLE in 
20 healthy students and reported significant improvements in 
speed of attention, quality of memory, and speed of memory. 
Another study evaluated 120 mg, 150 mg, 240 mg, and 300 
mg GLE for two days in healthy participants and reported a 
significant improvement in short-term memory and reaction 
time. 

Four studies evaluated 437 patients with cognitive impair-
ment who were treated with placebo or 120 mg GLE/day for 
eight to 26 weeks. These studies reported significant improve-
ments on various cognitive assessments, including the Kend-
rick Battery, digit recall task, Alzheimer’s Disease Assessment 
Scale-cognitive subscale (ADAS-cog), and Geriatric Evalua-
tion by Relative’s Rating Instrument. 

Fifty-one patients with mild cognitive impairment were 
assessed in one study and were treated with placebo or 160 

mg GLE/day for 24 weeks. This study reported significant 
improvement on the Syndrom-Kurztest (SKT) and Clinical 
Global Impression (CGI) scale. 

Nine studies evaluated 2,529 patients with cognitive impair-
ment who were treated with placebo or 240 mg GLE/day for 
12 to 24 weeks. These studies reported significant improve-
ments on SKT, CGI, ADAS-cog, the Neuropsychiatric Inven-
tory (NPI), activities-of-daily-living subscale of the Gottfries-
Bråne-Steen (GBS-ADL) scale, Hamilton Depression Rating 
(HAM-D) scale, and Alzheimer’s Disease Cooperative Study-
Clinical Global Impression of Change (ADCS-CGIC) scale. 
Patients with dementia due to AD (N = 190) were evaluated 
in another study and were treated with 5 or 10 mg donepezil/
day or 240 mg GLE/day for 12 months. The study reported no 
significant differences between treatment groups on the Mini-
Mental State Exam (MMSE).

Study Limitations
There were several overall differences between the nega-

tive and positive studies. Compared with the positive studies, 
the negative studies generally had a shorter duration, used a 
smaller dose of GLE, were conducted in healthy rather than 
impaired participants, and included younger participants. 

The review authors concluded that “ginkgo may be able 
to improve the cognitive function in patients suffering from 
mild dementia [after] administration [for] more than 24 weeks 
[using an] appropriate dosage (240 mg per day).” However, 
they acknowledge that AD is a chronic disease with a long 
progressive duration, and no study evaluated GLE supplemen-
tation for longer than one year. 

A limitation of this review is that the search criteria were 
not defined and reported. Also, the authors claim that they 
searched for large-scale studies, but many studies had less than 
30 participants. Another limitation is that the specific GLE 
products were not reported. 

Reviewed: Liu H, Ye M, Guo H. An updated review of randomized clinical trials testing the improvement of cognitive 
function of Ginkgo biloba extract in healthy people and Alzheimer’s patients. Front Pharmacol. 2020;10:1688. doi: 10.3389/
fphar.2019.01688.

By Heather S. Oliff, PhD

Clinical studies have evaluated the effects of ginkgo (Ginkgo biloba, Ginkgoaceae) leaf extract (GLE) on cognition 
since at least the 1980s. The purpose of this review was to summarize data from large-scale studies that assessed the 
effects of GLE on cognitive outcomes in healthy people and those with Alzheimer’s disease (AD). PubMed, ScienceDi-
rect, Europe PMC, and SpringerLink databases were searched from inception through 2019 for large-scale human clini-
cal trials of GLE for cognitive function. No other details on the search methodology were provided.

Study Details: At a Glance

Study Design Literature review

Included Studies 28 journal articles

Interventions Various ginkgo leaf extract preparations

Controls Placebo, active control (donepezil in at 
least one study), or none

Disclosures The authors declared no conflicts of 
interest.
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By Chris Kilham 

On the evening of Saturday, July 4, 2009, my fellow 
travelers and I sat eating dinner outside the 
Grand Bazaar in Ürümqi, the capital of China’s 

Xinjiang Uighur (also spelled “Uyghur”) Autonomous 
Region. To one side of us, a man sold boiled sheep heads 
piled in a chaotic, furry stack on a food cart. Boiling had 
tightened their lips, so the sheep heads all possessed rictus 
grins. On the other side of our table, a woman served 
noodle soup in big bowls. The noodles were thick and 
long, hand-pounded that day. All of us had the noodle 
soup, but none chose a boiled sheep head. The scene there 
was lively and festive, with various food carts serving 
regional foods and hundreds of people at tables. 

As we were eating, I noticed two black-clad Chinese secu-
rity men with machine guns patrolling along the outskirts 
of the bazaar. They wore body armor and looked completely 
out of place. I leaned over to my traveling companion Tiger 
Guan. “Does that look very weird to you?” I gestured in the 
direction of the soldiers.

Tiger put down his chopsticks. “Yes, that is not anything 
we have seen before. Why would they carry machine guns 
around here?”

The two men walked by, and we did not see them again. 
But their presence seemed foreboding somehow. 

The next morning, we departed Ürümqi and flew east 
toward Zhongning County in Ningxia Hui Autonomous 
Region to see the annual goji (Lycium spp., Solanaceae) berry 
harvest. That afternoon, on July 5, 2009, Chinese security 
forces and Uighur demonstrators clashed in the same spot 
we had dined the evening before by the Grand Bazaar. That 
day and the days that followed became infamous as the 
Ürümqi riots.1 By many accounts, the Uighur demonstra-
tors turned violent, and the ensuing battle between them 
and the Chinese security forces left almost 200 Chinese 
dead and many more wounded. Hundreds of Uighurs were 
arrested. Many disappeared and remain unaccounted for. 
On that day and at that time, in the name of security, a 
crackdown on the Uighur people of Xinjiang by the Han 
Chinese government commenced in earnest, a campaign 
now widely acknowledged as genocide. 

Harvesting Rhodiola rosea in the Tian Shan  
mountains in northwestern China. 

©2021 Chris Kilham
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At the time of our trip, about 70% of the population of 
Xinjiang was Uighur and small percentages of Mongolians, 
Kazakhs, Uzbeks, Manchu, Tajiks, and Tartars, and about 
30% was Han Chinese. The Uighur are a predominantly 
Muslim Turkic ethnic group indigenous to Xinjiang. They 
have chafed at Chinese rule since the region was “incor-
porated” into China by Mao Tse-tung (Zedong) and the 
then-new Chinese communist government in 1949. Clashes 
between Uighur and Han Chinese date back to the 1950s 
and coincide with the beginning of the Chinese govern-
ment-sponsored migration of Han Chinese to the region, 
which the Uighur people resent. 

The Set Up
In July 2009, I traveled with several people to explore vari-

ous botanicals across northern China and along the old Silk 
Road trading route, from Xinjiang in the far northwest to 
Heilongjiang in the far northeast. Botanicals of interest to us 
on that mission included rhodiola* (Rhodiola rosea, Crassula-
ceae), goji, schisandra (Schisandra chinensis, Schisandraceae), 
and eleuthero (Eleutherococcus senticosus, Araliaceae). 

My traveling companions included Peter Sun, Tiger 
Guan, Sheila Guan, and two videographers, Chuen Chuen 
and Ching Shenglong. Peter, Tiger, and Sheila worked for 
botanical companies in China and were helping source 
ingredients for a new product that for a brief time was 
marketed as an instant adaptogenic herbal drink under the 
name VIV. Our trip and investigations were funded by 
entrepreneur Peter Spiegel, CEO of infomercial-based Ideal 
Living. The two videographers were on board to help us 
produce a video that I would host, documenting our travels 
and investigations.

Journey to the Mountains of Heaven
On July 1, a few days before the Ürümqi riots, our team 

of six assembled at Shanghai’s frantically busy Hongqiao 
International Airport, the city’s main hub for domestic 
flights. The mad press of travelers through Hongqiao vividly 
demonstrated the imponderable density of China’s popula-
tion, more than 1.3 billion people at that time. We boarded 
a fully packed Boeing 737 and set off west for Ürümqi. We 
planned a busy pan-China itinerary. Both Tiger and Peter 
Spiegel expressed concern for my safety due to reports of 
ongoing conflicts between Uighur people and the Han 
Chinese, but I felt very much at ease. I would rather engage 
in ethnobotanical explorations and 
take care to avoid hazards than stay 
off the trail. This type of travel and 
investigation is what I know and love.

The purpose of our journey to Xinjiang was to see and 
document the regional trade of Rhodiola rosea. Derived 
commercially either from a few regions of Siberia (includ-
ing the Altai, Lake Baikal, and Primorsky Krai) or from 
the Tian Shan region of northwestern China, an extract 
of rhodiola would be the centerpiece of Ideal Living’s new 
product. Rhodiola root has remarkably broad biological 
activities, including anticancer properties, and traditional 
and modern uses (many of them clinically documented) 
that include fighting fatigue and combating stress. Rhodi-
ola also can help protect the brain against oxygen depri-
vation, which can help treat altitude sickness; enhance 
overall immune function; and promote healthy sexual 
function. Rhodiola’s phytochemical constituents are well 
known and studied, and the root’s beneficial activities are 
largely attributed to a group of pharmacologically active 
compounds collectively known as rosavins. In studies of 
rhodiola and mental function, rhodiola extract helped 
improve various parameters including attention, memory, 
thought formation, calculating, evaluating, planning, 
and overall learning. Thus, it can be said that R. rosea is 
a cognition-enhancing agent.3-6

Rhodiola rosea is a first-rate adaptogen, a term coined 
in 1947 by Russian scientist Nikolai Lazarev to describe 
certain herbs that enhance the “state of non-specific resis-
tance” to stress. The root and its extracts demonstrate 
an extraordinary safety profile and offer broad benefits 
for body and mind, specifically promoting adaptation 
to forms of physical and mental stress. In general, rhodi-
ola promotes energy, endurance, and stamina, impart-
ing a palpable sense of overall vitality. It is popular in 
areas where it grows, in Arctic regions of Europe, Asia, 

and North America, and is often 
consumed infused in alcohol. I have 
seen rhodiola roots in bottles of vodka 
sold at roadside stands in the Sibe-
rian Altai. The roots turn the vodka 
bright red.

At the Grand Bazaar in Ürümqi, people 
eat outdoors, and carts serve many 
types of regional foods. ©2021 Chris 
Kilham

A harvester holds two Rhodiola rosea roots harvested just 
moments before. Harvesters have about two months to 

harvest, due to heavy mountain snows. ©2021 Chris Kilham

* In this article, “rhodiola” refers to 
Rhodiola rosea (Crassulaceae), not R. 
crenulata, which is more commonly 
found in the Tibet Autonomous 
Region and the southwestern Chinese 
provinces of Qinghai, Sichuan, and 
Yunnan.2 



In various published human clinical studies, rhodiola has 
been shown to improve strength, endurance, stamina, physi-
cal work capacity, recovery time from exertion, motor coor-
dination, and cardiovascular health measurements. Rhodiola 
extract decreases fatigue and helps a person recover from 
exhaustion. Rhodiola extract is also considered a sports 
performance aid and was part of secret Russian athletic train-
ing and performance programs in the 1960s. In every respect, 
rhodiola seemed the right candidate for a star position in this 
new product.3-6 

The largest autonomous region in China, Xinjiang was 
historically an important intersection along the Silk Road, 
a busy network of east/west trading routes that connected 
Asia and Europe and which was especially heavily traveled 
between the second century BCE and the 1700s CE. Xinji-
ang was like the hub of a great trading wheel. Also known 
as East Turkistan, the region borders Mongolia, Russia, 
Kazakhstan, Kyrgyzstan, Tajikistan, Afghanistan, Pakistan, 
and India. It was a cultural, political, social, economic, and 
religious connecting point. People of diverse backgrounds and 
ethnicities traveled to and through Xinjiang. Xinjiang is about 
642,800 square miles in area, slightly larger than Iran, and 
boasts great natural beauty and natural resources, including 
many of the largest oil, gas, and coal reserves in all of China. 

Xinjiang has about 25 million inhabitants, a popula-
tion slightly less than that of the city of Shanghai. The 
relatively sparsely populated region grows huge amounts 
of corn (Zea mays, Poaceae), rice (Oryza sativa, Poaceae), 
millet (various genera and species in the Poaceae family), 
sorghum (Sorghum spp., Poaceae), tomatoes (Solanum lyco-
persicum, Solanaceae), and fruits and is a gigantic force in 
the global cotton (Gossypium spp., Malvaceae) trade. Xinji-
ang also features the vast Tian Shan system of mountain 
ranges, whose name means “Mountains of Heaven.” Xinji-
ang is the epicenter of the rhodiola trade in China. 

The medicinal plant knowledge of the Uighur is known 
as traditional Uighur medicine, or TUM. Combin-
ing practices from traditional Chinese medicine, Greek 
medicine, Indian Ayurveda, Egyptian medicine, and 
Arabian medicine, TUM draws upon the diverse tradi-
tions of Xinjiang’s neighboring countries and territories 
in a system of medicine that is about 2,500 years old. 
TUM uses approximately 1,000 plant species, of which 
about 450 are most popularly employed. Uighur formulas 
are well known, and various traditional Uighur botanical 
formulas are patent medicines. Many of the plants used 
in TUM are aromatic, and one study identified 86 such 
plants.15,16

The Nalati Grassland and the majestic emerald Borohoro Shan, part of the greater Tian Shan mountain range. 
Photo ©2021 Chris Kilham

The Uighur Genocide 

7-14

The ongoing genocide of the Uighur people by the Chinese government is not a matter of debate or opinion. China vocifer-
ously denies the genocide, even as hundreds of eyewitness reports, satellite images, and smuggled photos tell a very different 
and horrifying story. 

Imprisonment, torture, rape, and violence perpetrated against the Uighur are common. Their homes are being destroyed, their 
mosques bulldozed, and many are now forced to work in China’s cotton (Gossypium spp., Malvaceae) trade. The Uighur also are 
being “re-educated” to abandon their heritage and become happy and cooperative members of China’s bustling economy. 

These and other atrocities are well documented by international human rights organizations, major media outlets, and other 
reputable sources. Most recently, in April 2021, Human Rights Watch published an extensive, 53-page report detailing China’s 
crimes against humanity targeting Uighurs.
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The Uighur people enjoy a long history with R. rosea and 
due to geography have probably traded in this plant more 
than any other group. Various species of the genus Rhodiola 
grow throughout China, while R. rosea is reportedly found 
only in mountainous areas of Xinjiang, Hebei, and Shanxi 
provinces. The vast Tian Shan range is greater in size than 
the mountains of Hebei and Shanxi, and holds the greatest 
volume of R. rosea compared to the rest of China. The wild 
supply of R. rosea used to be plentiful, and thus the Uighurs, 
who herd and live semi-nomadic lives, would have harvested 
the root from the wild and traded it, as with other botani-
cals in the vast and biologically diverse Xinjiang region.17 

As is the case with other root products, including Panax 
ginseng (Araliaceae) and E. senticosus, trade in R. rosea 
involves harvesting, drying, making various preparations, 
distribution, and sales, thus involving a diverse group of 
people with varying and related talents. Use of rhodiola 
requires uprooting/killing the entire plant since the root is 
the desired part. The brief seasonal availability of the root 
— only after the melting of the alpine snow in early summer 
and before the coming of the snow again about a month or 
two later — means most Uighur activity harvesting and 
drying the root happens during the summer. During other 
months, there are other activities to tend to, including herd-
ing and the gathering and preparation of other botanicals. 

After our five-hour flight, we touched down in Ürümqi. 
Once there, we stretched our legs and waited an hour or 
more for a smaller commuter flight that delivered us to 
a tiny airstrip apparently near nothing else, at Walani, 
which lies amid the famous Nalati Grassland along the 
splendid Borohoro Shan mountain range. Nalati, a subal-
pine meadow also known as the Sky Grassland, is part of a 
greater area, the Gongnaisi Grassland. 

At Walani, we gathered our luggage, video equipment, 
and day packs and met both our driver and Chang, a 
rhodiola supplier. Chang and the people he would intro-
duce us to were all Uighur. Though Chang is typically 
a Han surname, Uighur and other ethnic groups have 
intermarried for centuries. Our destination was Yining, 
also known as Ghulja. We packed all our gear into a van 
and then motored along Nalati with its variety of glisten-
ing golden and green grasses, all the while skirting the 
splendid Borohoro Shan, also known as Alatau Borohoro, 
a picturesque emerald mountain range that is part of 
the greater Tian Shan network of mountains, and which 
stretches from Ürümqi in the east to Kazakhstan in the 
west. 

Until our trip, I had not known about either the Nalati 
or the Borohoro Shan. But they were among the most 
magnificent places I have ever seen. As we drove through 
the Nalati, the grasses looked soft and pliable. But when I 
hiked out into the grassland, I discovered that while some 
grasses were pliable grains, others were sturdy clusters of 
razor-sharp golden spikes. In other areas, baled hay waited 
to be trucked to storage. As we traveled, we saw many 
herders on horseback moving sheep and cattle. Uighur 
people traditionally keep sheep, cattle, and camels, and 
could be seen herding all over the Xinjiang countryside. 
They often stopped road traffic as they crossed with live-
stock, and always seemed to have the right of way. 

Along the Nalati and Borohoro Shan, we observed 
a super-abundance of milk thistle (Silybum marianum, 
Asteraceae), whose bright pink blossoms thrust out from 
thorny green leaves by the thousands. But the most abun-
dant wild plant we saw was wild cannabis (Cannabis sativa, 
Cannabaceae), which grew everywhere that grains or fruits 

Along the Nalati Grassland, herders lead sheep and cattle along margins where weeds and wild grasses are abundant. 
©2021 Chris Kilham
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did not. Cannabis is abundant beyond one’s wildest imagi-
nation in that region and all along the Silk Road. I had 
previously seen hundreds of miles and millions of tons of 
cannabis just north of Xinjiang in the Siberian Altai a few 
years before. According to Clarke and Merlin in their epic 
work Cannabis: Evolution and Ethnobotany (University of 
California Press, 2016), that entire area embracing the 
Altai and Xinjiang was where cannabis re-emerged after 
the last ice age about 12,000 years ago.18 The sheer volume 
of biomass is almost unimaginable. And yes, the canna-
bis is psychoactive; it is not wild hemp. As a responsible 
ethnobotanist, I performed a bioassay to settle that matter. 

As we rode along, we passed small villages and lonely 
settlements of low, mud brick homes. Many places along 
the way were made with brick from yellow clay found in 
that area. We saw cows, sheep, goats, farmers on horses, 
tractors carrying groaning loads of watermelons (Citrullus 
lanatus, Cucurbitaceae) and golden melons (Cucumis melo, 
Cucurbitaceae). Stands along the road sold fruits, and we 
stopped for f lat peaches (Prunus persica var. platycarpa, 
Rosaceae), Hami melons (C. melo), and apricots (P. arme-
niaca). The fruit was sensational, the way it should be: not 
hybridized and modified for shipping, but fresh, natural, 
and juicy and as fragrant and delicious as any fruit can 
taste. We bought what seemed like entirely too much fruit, 

yet we polished much of it off in relatively short order. 
Sheila had me take her photograph posing with a pumpkin 
(Cucurbita pepo, Cucurbitaceae). Peter Sun was especially 
excited by the fruit stands. At one point he told me wist-
fully, “You know, none of us would ever come here in our 
whole lives if not for this project, to go around with you. 
We won’t ever see this again. The people we know, they 
will never come here. This is special for all of us.”

After three hours of spectacular scenery and baskets 
of devoured fruit, we eventually arrived in Yining at the 
large and comfortable Wenzhougang Hotel. We dropped 
our luggage off in our rooms and headed to dinner in the 
hotel where we enjoyed many regional dishes, including 
dried beef stew, stuffed buns, local greens, and water-
melon. At one point in the meal, I alone was served a cold 
cooked rooster head, as I was an “honored guest.” I picked 
at it a bit half-heartedly. In my many journeys to China, 
I have learned that when I am told I am an honored guest 
at a restaurant, that typically means that I will be served 
something unusual, from fried scorpions to ant-covered 
rice balls to cobra-infused liquor. I often find myself 
grateful for the kindness and surprised by the fare. There 
is a certain aspect of “gotcha” to the ritual as well, as the 
Chinese hosts are eager to see what the foreigner will do 
when presented with penis soup.

• • • • • • •
The next morning, we quickly ate some tea and buns, 

packed the van with the gear that we needed for the day, 
and set off to rhodiola country with all our crew, the 
driver, and Chang. The road took us west and then north. 
We passed through lavender (Lavandula spp., Lamiaceae) 
fields just outside of Yining, and we stopped to smell the 
crop and shoot pictures. Someplace in the Huocheng area 
— Kokdala, I believe — we pulled into town for breakfast. 

After the last ice age about 12,000 years ago, Cannabis sativa 
emerged here. Cultivation has spread all over the world, but 
this area remains the global Cannabis breadbasket. 
©2021 Chris Kilham

Plant scientist Peter Sun is enraptured by abundant fresh 
Nalati fruits and the moment. “This is special for all of us,” he 
said. Photo ©2021 Chris Kilham

At a barbeque in Kokdala, I shot photos of this woman, and 
she asked me to dance with her. We danced to regional folk 
music playing on an old radio. ©2021 Chris Kilham



Like Americans, Koreans, and Mongolians, the Uighurs 
love barbeque. They love it so much they make ornate 
braziers festooned with shiny metal fittings to cook meat 
skewers. There is great artistry to the Uighur barbeques. In 
Kokdala we checked out several barbeque spots, settling on 
one that offered shade and seating. Inside a tented area a 
woman was hacking meat with a cleaver, listening to music 
on a small radio. I held up my camera and she gave me an 
affirmative nod. After I had taken several photos of her, she 
put the cleaver down, wiped her hands on a cloth, and said 
something to my friends. “She wants to dance with you,” 
said Sheila.

The radio was playing some type of regional folk music. I 
held the woman close in my arms and we danced for a time, 
both of us smiling broadly. A couple of locals clapped and 
commented. I spoke to her in English as we danced, assured 
that the words would mean nothing but the tone would 
convey my happiness. It was a wonderfully sweet moment. 

When it was over, we thanked each other with a hug and 
smiles, and she went back to hacking meat. I found the situa-
tion unusual. In most Muslim areas I have visited, including 
Malaysia, Syria, Lebanon, Morocco, Ivory Coast, and parts 
of India and Borneo, women are typically quite reserved, 
and none would request a dance, and doubly so in public. 
In Xinjiang, everyone seemed a bit more relaxed. There were 
mosques in many places, but nobody was pushing for sharia 
law. Some women kept their hair tied up in scarves, but many 
did not, and I saw few women wearing hijab, and none in 
burqas. 

While we waited for barbeque, the woman served us some 
thick naan bread and kvass, a fermented beverage made from 
rye (Secale cereale, Poaceae) bread. The kvass was tangy and 
refreshing. Sometimes flavored with fruit and honey, kvass is 
a popular Baltic and Slavic drink, and after tea is the bever-
age of choice in Xinjiang. It typically has a modest alcohol 
content of 1.5%, so is not an inebriating beverage. Sheila 

For the Uighurs, a barbeque offers opportunity for artistic 
expression. This couple had the most ornate barbeque in 
Kokdala. ©2021 Chris Kilham

Sheila Guan posed with a mug of kvass, a fermented 
beverage made from rye bread. “Take my picture. I will do an 
ad for you,” she joked. ©2021 Chris Kilham

Heading up into the great Tian Shan, herders with camels, sheep, cattle, and other animals share roads with heavy trucks 
filled with rocks, gravel, and equipment. Courtesy is key. Photo ©2021 Chris Kilham
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stood before me and held up a large mug of kvass. “Take my 
picture. I will do an ad for you.” She liked to ham for the 
camera. 

Our little group was somewhat of an attraction, and locals 
loitered about watching us. They drank kvass too. We ate 
barbeque, naan, and kvass, and when we were done, we 
waved goodbye to the locals, shook some hands, and loaded 
ourselves back into the van. The woman at the barbeque 
stood in the sun and waved. 

Heading west toward Korgas and the border of Kazakh-
stan we reached a wide road near Chengxisancun that looked 
recently graded, heading north up into the high Tian Shan 
mountains. “This is a gas road, heading up to a big discovery 
of natural gas in the mountains,” Chang told us. “There are 
many gas roads going up into the mountains. So this is the 
way to get to the rhodiola harvest. The harvesters use these 
roads to reach the mountains.”

The dusty drive featured a lot of road construction with 
trucks, graders, rollers, and a tremendous amount of earth 
moving. We headed steadily up in altitude, passing yurts, 
camels, herders on horseback, sheep, and loads of truck traf-
fic. All along we were treated to majestic views of vast conifer 
forests and mountain peaks, some snow-capped, stretching 

off into the far distance. At one point we stopped at a large 
roadside yurt that was gaily decorated with a bright purple 
dome top, and we went inside to look at some folk art. The 
gallery seemed way out of place in a lonely spot on a gas road 
in the mountains. At a few other places we idled, as large 
groups of sheep, horses, and a few camels blocked our way. 

Harvest in the Mountains of Heaven
After more than an hour of steep travel up into the Tian 

Shan mountains, we arrived at an open area with trucks and 
men in work helmets and coveralls. Workers and trucks went 
busily in and out of a huge hole and tunnel in the side of a 
mountain. Our driver pointed to the hole and said something 
to Chang, who passed on the comments to Tiger. “Look at 
the hills and you can see [the harvesters].”

Dotting the steep slopes of the Tian Shan, men with picks 
swung away at the ground. There were a couple of dozen at 
work. I asked Chang if the rhodiola harvest was legal, or if 
the harvesters needed permits. He shook his head. “No, it 
is not legal. The harvesters are supposed to get permits, but 
the permits are expensive, and the money just goes to local 
officials. Who cares about them anyway? They don’t do 
anything. Usually, the harvesters don’t get caught.”

This lone rhodiola harvester digging roots around 10,500 feet of altitude in the Tian Shan range provides a sense of scale.
©2021 Chris Kilham
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The implications of this permit-free harvesting were 
that alongside any legal trade with official Chinese docu-
mentation there existed a parallel Uighur chain of trade, 
with somewhat more money in the pockets of harvesters, 
and less red tape.

I asked about the harvest season. “Mostly the harvesters 
can start in late June or early July,” Chang said. “After the 
end of August there is too much snow, so the harvest is 
done. It is not much time. They have to work very hard, 
so they come up early in the morning on their motor-
cycles, and they stay all day. They bring some food and 
water or tea. All the rhodiola needed for the year gets 

harvested in just two months. These people can make 
most of their income for a year if they work hard.” 

We were a little above 3,000 meters (9,843 feet) at 
the gas find, and there was still snow in many places 
on the slopes, and all over the rocky peaks. The moun-
tains towered over us. We got out of the van, collected 
our cameras and day packs, and set off on a narrow and 
steep trail leading higher up into the mountains. The 
slopes were precipitous, and falling would mean injury 
or death. We threaded our way higher and higher up the 
slopes until we reached a small group of harvesters swing-
ing slender picks and digging rhodiola roots out of the 
ground. 

We approached the harvesters and greeted them with 
waves and hellos. They seemed surprised and pleased. 
Chang, Tiger, and Peter spoke with them, explaining who 
we were and what we were doing, shooting photos and 
video and seeing how they harvested the rhodiola. When 
we showed them our cameras, they all readily assented 
and laughed, as if having their photographs taken was 
the funniest thing in the world. They seemed endlessly 
good-humored and very hard-working. Each harvester 
was digging roots and filling one or more sacks. Chang 
said that the harvesters, all local Uighurs, knew to avoid 
digging younger roots and concentrated on older ones. 

A young rhodiola harvester removes dirt from a freshly 
harvested root. ©2021 Chris Kilham

Looking high up in the Tian Shan mountains. The golden ground cover in the foreground is all blossoms of Rhodiola rosea. 
©2021 Chris Kilham
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The slopes of the mountains were covered with thousands 
of wild rhodiola plants, many of them in bloom. We were told 
that the interior of the Tian Shan, where there were no roads, 
was filled with rhodiola, but getting it out was impractical due 
to inaccessibility. Looking at the geography of the Tian Shan 
range, this would mean that there is an enormous quantity 
of inaccessible rhodiola throughout the entire area. Still, gas 
and oil exploration in that region likely means that eventually, 
many inaccessible parts of the Tian Shan will be breached by 
roads. Anywhere there is an available slope, harvesters can 
work. 

We moved from one cluster of harvesters to another, thread-
ing narrow paths higher in altitude. We hiked further up the 
slopes, took photographs, spoke with some of the harvest-
ers, and shot video. The majestic views stretched far into the 
distance. We stayed for hours, ate box lunches while precari-
ously perched on the trail near a gulley of deep snow, and 
watched the industrious rhodiola harvesters. 

The Rhodiola Cowboys
In late afternoon, after a good long walkabout high in the 

Tian Shan, we made our way cautiously down from a vertigi-
nous spot up on the slopes to our van near the entrance of the 

gas tunnel. We packed our gear back into the van and set off 
down the mountains, heading south toward the lowlands and 
to Chang’s home. The brief time we were in his company, 
I found Chang friendly, helpful, and straightforward. He 
seemed happy to show us the rhodiola trade, and evidently 
was proud of his work. 

As we rode from high altitude down into the lowlands, a 
setting sun and longer shadows chased us along. We were 
afforded yet more majestic views, of smaller hills and fields and 
lonely spots. Chang’s house and property were situated along a 
small road far out in the middle of what seemed like nowhere, 
with no other buildings or development of any kind within 
view. We drove the van up to the house. In the yard near the 
house sat several men, who Chang said were there to help him 
buy rhodiola. Chang led us inside where we met his wife, a 
red-cheeked woman who looked like she had performed hard 
work her entire life. She was warm and friendly and welcomed 
us, and promptly busied herself preparing tea. 

Tea is a bit of a misnomer, in that it suggests a singular 
beverage. But hospitality is an important dimension of Islam, 
and guests should not go hungry. Mrs. Chang made a big 
pot of piping hot tea, and served with it a large, thick type 
of round regional bread made in a wide pan over an open 
fire. Accompanying the bread was a thick butter, which was 
tangy due to lack of refrigeration and spread on the bread 
heavily like cream cheese, and honey to drizzle on top. We 
drank our tea from bowls. The combination of the tea and 
the homemade bread liberally smeared with tangy butter and 
honey was delicious. We ate bread, drank tea, took photos, 
and lounged around a bit, waiting for the rhodiola harvesters. 

Just before dusk, they came roaring down out of the last of 
the foothills, making a great racket with their 125cc motor-
bikes. They looked like a bunch of hard-riding train robbers 
in a John Ford western, a cloud of dust swirling behind them 
as they drove toward Chang’s. From that moment, I have 
thought of them only as the “Rhodiola Cowboys.”

Videographer Chuen Chuen, who followed me everywhere 
we went, negotiates steep, slippery rocks. There are many 
ways to get hurt up there. ©2021 Chris Kilham

Tiger Guan checks images he shot while Mrs. Chang serves a 
thick bread made in a pan over an open fire. We had tea and 
bread with butter and honey. ©2021 Chris Kilham

Hard working and hard riding, these harvesters arrived at 
Chang’s to sell their day’s rhodiola harvest. They reminded 
me of cowboys in a John Ford film. ©2021 Chris Kilham



Several of the men pulled up to Chang’s with their bikes 
idling and asked what the price for the day was. The buyers 
told them, and the harvesters, who had their daily harvest 
strapped to their motorcycles, dismissed the offer out of hand, 
turned around and headed off in a roar. “They’ll be back in a 
few minutes,” Chang told us.

Sure enough, after no time at all, the Rhodiola Cowboys 
returned, complaining about the crummy price that Chang 
was offering. One leaned insouciantly back against his motor-
cycle, doing a totally passable James Dean. They were also 
smiling, as if they were obligated to go through this game, 
claiming outrage. “This happens every day,” another buyer 
told us. “They’re all friends. This never stops.” 

The Buy
After various complaints and half-hearted insults had been 

offered, the rhodiola harvesters untied their sacks of root and 
got down to business. The setup was identical to what I have 
seen in other collection places all over the world. The buyers 
would take a harvester’s sack and then empty it out onto the 
ground, combing through for rocks and getting rid of large 
clods of dirt. The harvester would watch with a keen eye. 
Once that inspection was done, the buyers would put all the 
roots back into the sack and then weigh it, using a simple stick 
and weight balance. The harvesters would watch, making 
sure they were not being shorted. The buyer and harvester 
would agree on the weight of the sack.

Once the weight was established, the buyer would produce 
a small notebook from one pocket and a calculator from 
another. He marked down the weight of the sack of rhodi-
ola and the name of the harvester, and then calculated the 
price of the sack. The harvester would watch that process as 
well, and the two would agree on the price on the calculator 
display. 

As a final step, the buyer would pull a wad of cash from 
another pocket and count out what was owed to the harvester. 
Once the transaction was completed, the harvester would hop 
onto his motorcycle and ride off in the setting sun. 

I asked Tiger to find out from Chang what were the next 
steps for the rhodiola. After a bit of reconnaissance, he came 
back to me. “This rhodiola will stay here tonight. Then, 
tomorrow it will go to another place for cleaning and drying. 
Then, it will be bought and go for extraction.” 

But First, a Feast
We had seen the rhodiola harvest in the Tian Shan and 

watched the buying process at Chang’s. As the sun set, our 
thoughts turned to dinner, and Tiger wasted no time formu-
lating a plan. Chang knew of a restaurant in a small town 
nearby, and 11 of us packed into the van and onto motorcy-
cles and headed off to dinner. Our numbers had swollen, and 
this was cause for a big meal.

At the restaurant, Tiger took immediate charge, ordering 
enough food for the foreign legion. Many types of vegetables, 
fish, meat, rice, and noodles wound up on our table, with 
dishes piled on top of one another. We also drank baijiu, the 
Chinese national alcohol, typically made with sorghum and 
rice. Somewhat unusual smelling, baijiu is nobody’s sipping 
choice. It is meant to be shot, and we did a few rounds before 
calling it a day. 
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Above: Two buyers quickly inspect the contents of a sack of 
fresh rhodiola roots, checking for stones or clods of dirt. 
Photo ©2021 Chris Kilham

Above: Using a simple stick and weight balance, a buyer 
weighs a sack of rhodiola. Harvesters are paid by kilogram. 

Below: A golden blossom of Rhodiola rosea.

Photos ©2021 Chris Kilham
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Over-fed and a bit buzzed from the baijiu, we piled back 
into our van after saying thank you and bidding goodbye to 
Chang and his buyers and headed east back to Yining. We 
arrived dog tired at 1 am.

The Bizarre and the Bazaar
Even though we had gotten in late, we were up bright 

and early, fed and in the van by 9 am. We headed east 
again, back in the direction of Walani, once more travers-
ing the Nalati grassland and the Borohoro Shan. The view 
was every bit as splendid heading east as it had been travel-
ing west.

Early afternoon at Walani, we got onto a small plane with 
our gear and flew to Ürümqi, where we loaded our luggage 
and goods into two taxi vans, drove across town, and 
checked into the very strange Yema International Hotel, 
which featured a few narrow halls that led to an indecorous 
back lot, a petrified forest behind the hotel, and room calls 
propositioning me for “sex massage.” Behind the desk, a 
large cast map of the Silk Road dominated the wall, show-
ing the ancient trading route and the position of Ürümqi 
on that route. 

After checking in, we met in the hotel lobby and headed 
to the herbal market at the famous Grand Bazaar, where 
we saw large displays of regional herbs, and many displays 
of Cordyceps sinensis (Cordycipitaceae), in all different 
grades. The cordyceps was clearly the main attraction of the 
herbal market, and some varieties were selling for obscene 
amounts. After wandering the herbal market, we checked 
out the rest of the bazaar, which was a total letdown. The 
buildings were made in an attractive Islamic design, but the 
market sold the same kind of goods you can find anywhere 

at street booths in Asia: cheap knives, sneakers, poor-qual-
ity binoculars, some clothing, keychain ornaments, and 
clumsy-looking leather goods. We expected something 
remarkable from antiquity, but that was just a fantasy of 
times past. In the evening, we ate outdoors and enjoyed 
hacked lamb, bread, kvass, noodles, and local vegetables. 

We spent the next day wandering Ürümqi, visiting sites 
of interest, eating some local foods, drinking kvass, and 
imagining what the place must have been like back when 
the Silk Road was thriving and herds of camels carried silk, 
herbs, and other treasures across Eurasia. Behind the Yema 
Hotel, we walked through a petrified forest of 200-million-
year-old trees, all of them huge and as hard as stone. The 
place was entirely bizarre and reminded me of lyrics from 
Joni Mitchell’s “Big Yellow Taxi:” “They took all the trees 
and put them in a tree museum.”

That evening, after thoroughly touristic activities, we ate 
outdoors again by the Grand Bazaar, when and where we 
saw the Chinese security forces with their machine guns. 

• • • • • • •
By any standard, our four days among Uighur people 

was insufficient to gain deep knowledge of their lives in 
Xinjiang. But those we encountered were a largely cheer-
ful, friendly, and industrious people, hewing to many 
traditional practices like herding and farming, some living 
in yurts and attending mosques. We were welcomed and 
comfortable in their company, and we enjoyed the time 
greatly. It is heartbreaking to know that these people are 
being oppressed, and that their cultural uniqueness is being 
scrubbed out of existence. What has happened to Chang 
and the rhodiola harvesters and buyers, I cannot say. My 
experience with the Uighur rhodiola traders of Xinjiang was 
but a brief, if memorable, moment in time.  
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On one exhilarating hike, we rediscovered the loca-
tion of the rare Ozark-endemic yellow coneflower 
(Echinacea paradoxa var. paradoxa, Asteraceae), which is the 
only Echinacea species with yellow flowers instead of the 
usual purple. Another excursion took us to a historical loca-
tion for the most southwestern known population of showy 
lady’s slipper (Cypripedium reginae, Orchidaceae), known 
in older works as C. spectabile. This lady’s slipper is both 
a “queen” and a “spectacle,” as the species names imply. 
It is the largest and perhaps the most impressive native 
North American orchid and grows up to three feet tall with 

gorgeous three-inch-wide flowers that are whitish to trans-
lucent red on the pinkish side. It is Minnesota’s state flower.

We were looking for it at the edge of the plant’s south-
ern range. We hiked up a circuitous creek bed in the water 
because the terrain was too rugged to do otherwise. We 
reached the historical location and searched forests and 
bluff faces high and low, spending the better part of a day, 
and I had a face-to-face encounter with a coiled cotton-
mouth (a rare genetic subspecies endemic to that water-
shed) ready for me to make the wrong move. We left each 
other alone. Disappointed by our failure to find the elusive 

I T  W A S  J U N E  1 9 8 0 ,  M Y  F I R S T  Y E A R  I N  T H E  O Z A R K S , 
and I was beginning to make friends with Arkansas botanists. One botanical friend I accompanied on searches for 
rare plants was Richard H. Davis (1946–1983), a field ecologist for The Nature Conservancy under contract with 
the Arkansas Natural Heritage Commission. He was particularly interested in rediscovering rare plants in histori-
cal locations recorded on herbarium specimens, but not seen in their native habitats for decades.

By Steven Foster

Small yellow lady’s slipper Cypripedium parviflorum var. parviflorum
Photo ©2021 Steven Foster

Lady's Slipper
Once a Commercial Conundrum,
Now a Conservation Success Story
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orchid, we headed back downstream. Then, much to our 
surprise, there it was, about 10 feet up on a narrow lime-
stone shelf: the showy lady’s slipper in full bloom.

In the search for rare plants, such moments evoke ecstasy. 
It is like meeting an old friend, or a celebrity in person. The 
beauty of lady’s slippers enamors humans — sometimes too 
much. Their beauty invites some to pluck them from the 
wild to embellish a vase or enhance a garden, while others 
harvest the roots for traditional herbal medicine uses.

In a series of articles published in 1913 in the Journal of 
the New York Botanical Garden, Elizabeth G. Britton warned 
that the “pink moccasin flower” (C. acaule), formerly found 
in wilder parts of the greater New York area and Staten 
Island, “is becoming extinct, on account of its showy flow-
ers, which are usually plucked close to the root.”1

In southern Maine, many people are familiar with pink 
moccasin flower, also known as pink lady’s slipper. A child 
picking a pink lady’s slipper flower as a gift for their mother, 
instead of receiving delighted gratitude, may be roundly 
scolded for the affront to nature and warned not to pick 
lady’s slipper flowers. “It’s illegal!” a mom might exclaim. 
Of course, it is not illegal except where designated on public 
or private land, but recent generations of 
Americans grew up with an ethos against 
picking lady’s slippers. They are too rare, 
too special to disturb.

The Genus Cypripedium
Currently, 52 species belong to the 

genus Cypripedium. Twelve species and three 
subspecies are native to the United States 
and Canada; three species occur in Mexico 
and Central America; one is from Europe; 
and 36 species are found in China, 25 of 
which are found only in China.2 Except 
for the bold, yellow-flowered Kentucky 
lady’s slipper (C. kentuckiense), named in 
1981, eastern North American species were 
known to Europeans soon after their arrival 
and described by botanists in the mid-to-
late 18th century, with some recorded as 
early as the 1630s. Botanists described six 
western North American species by the 
mid-19th century. Cypripedium combines 
two Greek words, one honoring Cyprus, the 
supposed birthplace of the mythical Aphro-
dite (Venus), and pedium, meaning “foot” 
or “slipper” (Aphrodite’s slipper), alluding 
to the inflated shape of the flower lip.

European Yellow Lady’s Slipper
The single northern European species of 

lady’s slipper, the European yellow lady’s 
slipper (C. calceolus), is considered by some 
to be the poster child, the flagship species, 
of plant conservation in Eurasia. One of 
Europe’s most-studied plants from a conser-
vation biology perspective, it has a broad 
range that includes most of Europe (includ-
ing Crimea and the Mediterranean region), 

Asia Minor, and western and eastern Siberia, stretching to 
the eastern edge of Russia. Recently discovered in the Djurd-
jura mountain range in north-central Algeria, its known 
range, for the first time, now extends to North Africa.3

Now, the climate crisis is expected to impact the plant’s 
future. Under some climate change scenarios, the European 
yellow lady’s slipper could lose up to 63% of its habitat by 
2070, and up to 24 of its pollinators could lose suitable 
ecological niches during that time.4 Much more widespread 
in the 19th century, it declined due to over-collection for 
horticulture, along with habitat loss.

England’s Poster Child for Plant Conservation for Four 
Centuries 

For 400 years, the primary threat to the European yellow 
lady’s slipper has been the desire to sell it at horticultural 
markets or transplant it into gardens. Botanical and herbal 
authors from the end of the Renaissance in the 16th century 
to the early years of the Age of Enlightenment in the 

Cypripedium calceolus engraving from Pierre-Joseph Redouté’s 
Choix des plus belles fleurs et des plus beaux fruits (1827–1833). 

Courtesy of Taschen, Cologne.
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17th century, including lead-
ing English herbal authors, 
commented on the occur-
rence and decline of the Euro-
pean yellow lady’s slipper.

English herbalist John 
Gerard (1545–1612) admitted 
in his 1597 Herball or Gener-
all Historie of Plantes that he 
grew wild-dug lady’s slippers 
in his garden: “Ladies slipper 
groweth upon the moun-
taines of Germanie, Hunga-
rie, and Poland. I have a plant 
thereof in my garden, which I 
received from Master Garret 
Apothecarie my very good 
friend.”5

Gerard recorded that the 
European yellow lady’s slip-
per, although a curiosity as a 
garden plant, found no use 
in British herbal practice. 
In Herball, he wrote: “Of our 
Ladies Slipper or our Ladies 
Shooe, touching the facul-
ties of our Ladies shoo, wee 
have nothing to write, being 
not sufficiently known to the 
older writers, no not to the 
new.”5

In his 1629 Paradisi 
in Sole Paradisus Terres-
tris (“Park in Sun’s Terrestrial 
Paradise”), English herbalist 
John Parkinson (1567–1650), 
apothecary to King James I of 
England and royal botanist to 
King Charles I, recorded:

It groweth likewise in Lancashire, 
neare upon the border of Yorkeshire, 
in a wood or piece called the Helkes 
[Helks Wood], which is three miles 
from Ingleborough, the highest hill 
in England, and not farre from 
Ingleton, as I am informed by a cour-
teous Gentlewoman, a great lover 
of these delights, Mistris Thoma-
sin Tunstall, who dwelleth at Bull-
banke, neare Hornby Castle in those 
parts, and who hath often sent mee 
up the rootes to London, which have 
borne faire flowers in my Garden.6

Of “the vertues” of the plant’s roots, 
Parkinson wrote: “There is no use of these 
in Physicke in our dayes that I know.”6

Other orchids are included in the writ-
ings of classical authors such as Greek bota-
nist and “Father of Botany” Theophrastus 

(ca. 371–287 BCE) and Greek 
botanist Pedanius Dioscorides 
(ca. 40–90 CE), though the 
identities of the plants are 
questioned and confused with 
false hellebores (Veratrum spp., 
Melanthiaceae), which have 
similarly pleated leaves, yet are 
toxic to ingest. A 1552 edition 
of French physician Jean 
Ruel’s Medicinali Materia, a 
translation of Dioscorides’s De 
materia medica, includes the 
first known illustration of the 
yellow lady’s slipper orchid.8

In volume four of his six-
volume 1777 Flora Londi-
nensis, English apothecary-
turned-botanist William 
Curtis (1746–1799) described 
conservation concerns related 
to yellow lady’s slipper:
The beauty and extreme 
singularity of the blos-
soms of the plant, joined 
to its great scarcity, have 
occasioned it to be univer-
sally sought after by bota-
nists and others; who, not 
content with contemplat-
ing its beauties in its native 
soil, are anxious to see it 
grow in their gardens, in 
which, however, they are 
generally disappointed, as 
it very rarely thrives on 
transplanting. We saw, 
indeed, a few instances 
to the contrary in some 

gardens in Yorkshire. To this rage 
for the Ladies Slipper we may attri-
bute its present scarcity in Helk’s 
Wood near Ingleton, where it used 
to be found in plenty. We were 
fortunate enough to discover this 
plant in considerable plenty in the 
neighbourhood of Kilnsay, not only 
in the Woods with its usual atten-
dant, the red-flowered Helleborine 
[Cephalanthera rubra, Orchidaceae], 
but also in hilly pasture ground, 
with the Ophrys ovata [Neottia 
ovata, Orchidaceae]; but as some 
gardeners in the neighbourhood had 
discovered them, and were unremit-
tingly employed in digging up every 
one they found, we may venture 
to prophecy; that in a few years 
they will be rarely found here also.9

Cypripedium calceolus illustration from Denis Dodart’s 
Recueil des plantes Gravées, vol. 2 (1788).

“Our Ladies Slipper” from Gerard’s Herball (1597).

For 400 years, the primary threat 
to the European yellow lady’s slipper 

has been the desire to sell it at 
horticultural markets or transplant 

it into gardens.



Ten years later, Curtis’ prediction appeared true. English 
botanist and physician William Withering (1741–1799), 
famous for introducing foxglove (Digitalis purpurea, 
Plantaginaceae) leaves as a cardiac drug, writes in volume 
2 of the second edition of his A Botanical Arrangement of 
British Plants: “I searched for it in vain in Helk’s Wood, 
a gardener of Ingleton having eradicated every plant for 
sale.”10

Withering also challenged gardeners to propagate the 
plant from seed, which was a technically impossible task 
before new propagation methods were developed in the 
late 20th century: “The gardeners might make botanists 
amends, at the same time that they would enrich themselves, 
by proving by experiment that one at least of the Orchis tribe 
may be raised from seed.” He closed with: “Goats eat it.”10

Despite their seductive lure, terrestrial orchids are noto-
riously challenging to propagate, grow, and coax to thrive. 
The challenges start with the plants’ complex reproductive 
biology. English naturalist and biologist Charles Darwin was 
fascinated with orchid pollination systems, which engage 
complex and deceptive signals to lure pollinators. He is one 
of the major contributors to modern understanding of orchid 
pollination biology and wrote a book on the subject, Fertili-
sation of Orchids, which was published in 1862.11

Orchid seeds are like dust, nearly microscopic. A single 
orchid fruit may hold tens of thousands or 
hundreds of thousands of seeds. Because of their 
tiny size, the seeds contain very little nutrient 
reserves. Therefore, they germinate only in asso-
ciation with compatible mycorrhizal associa-
tions (symbiotic associations between plants and 
fungi), both at the germination stage and until 
seedlings develop.12 The reproducing plant tissue 
adheres to mycorrhiza beneath the soil surface for 
several years before leaves appear above ground.

The obligate relationship between lady’s slip-
pers’ seeds and soil fungi is essential to the 
orchids’ survival and was observed as early 
as 1824 by German botanist Johann Hein-
rich Friedrich Link (1767–1851), director of the 
Botanical Garden and Botanical Museum in 
Berlin from 1815 until his death in 1851. Results 
were first published in his Elementa Philosophiae 
Botanicae.13 In later works, he produced detailed 
drawings of mycorrhiza with germinating seeds 
and seedlings of a tropical orchid. The tiny 
seedlings of many terrestrial orchids are simply a 
small mass of white tissue below ground, tended 
by the mycorrhizal filaments that supply water, 
minerals, and carbohydrates until finally, after 
several years, the seedling produces above-ground 
leaves and becomes self-sufficient through photo-
synthesis.14,15

Before conservationists raised the alarm to 
save the plant from extinction in England, the 
country’s wild yellow lady’s slipper population 
declined to a single plant in the Yorkshire 
Dales by the 1930s. By 2010, this specimen had 
24-hour police protection. Through the efforts of 
a tissue culture lab at the Royal Botanic Gardens, 

Kew, the plant has been re-established at 11 sites in its former 
range, and two of the sites are accessible to the public for 
chaperoned viewing.16

In the Netherlands, a conservation effort including land-
owners, environmental groups, local authorities, scientists, 
and media resulted in the mass propagation and market-
ing of the European yellow lady’s slipper.17 The species is 
making a still-tenuous comeback.

Eastern North American Lady’s Slippers
The major focus of this article is the historical use and 

conservation of the six Cypripedium species in eastern North 
America. At least two of the six western North American 
species are recorded as used by native groups. Mountain 
lady’s slipper (C. montanum) is a western North American 
species found in northern Wyoming, Montana, northern 
California, Oregon, Washington, adjacent Canada, north 
to Alaska. Its leaves were used by the Okanagan-Colville 
to aid pregnant women in birthing small babies.18 The rare 
species sparrow’s-egg lady’s slipper (C. passerinum), found 
from Quebec to Alaska, south to Montana, was used as a 
love charm, in which a single strand of a woman’s hair was 
tied to a stem and kept next to a man’s heart.19 Neither seem 
to be involved in the historical American commercial botani-
cal trade. 

Showy lady’s slipper Cypripedium reginae
Photo ©2021 Steven Foster
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Understanding the conserva-
tion, plant biology, and repro-
duction of the European C. 
calceolus is important for getting 
to know North American yellow 
lady’s slippers. In fact, the 
North American yellow lady’s 
slippers were once considered 
a variety of the European 
species: C. calceolus var. pubes-
cens. American taxonomic bota-
nist Donovan Stewart Correll 
(1908–1983) considered all North American yellow lady’s 
slippers to be highly variable varieties of C. calceolus, which 
he believed to be a circumboreal species occurring in north-
ern temperate regions of Europe, Asia, and North America. 
“I am led to the conclusion,” he wrote in 1938, “that Cypri-
pedium calceolus L. is a polymorphic boreal species to 
which our North American yellow Cypripediums should 
be referred…. At best, our plants should be given only a 
varietal position in which polymorphism [clearly distinct 
forms or phenotypes occupying the same population] should 
be recognized as a constant tendency…. I further conclude 
that future attempts to segregate our yellow Cypripediums 
into [anything] other than the comprehensive var. pubes-
cens category should be left to the geneticists. It is apparently 
not a problem for taxonomists!”20

According to Sheviak’s treatment in volume 26 of the Flora 
of North America, North American yellow lady’s slippers are 
divided into two species: C. parviflorum and C. kentuck-
iense. Cypripedium parviflorum has three varieties: (1) C. 
parviflorum var. makasin, the northern small yellow lady’s 
slipper, which occurs from Newfoundland to Alaska, 
south to Iowa and northern California; (2) C. parviflo-
rum var. pubescens (syn. C. hirsutum), the large yellow lady’s 
slipper, which has a range similar to var. makasin, though 
extending further south to the Southern Appalachians, 
Ozarks, and through higher elevations of the Rocky Moun-
tains; and (3) C. parviflorum var. parviflorum, the southern 
small yellow lady’s slipper, which occurs from southern New 
Hampshire through the western mountains of the Carolinas 
and in northern Georgia west to the Ozarks of Arkansas 
and Missouri.21 These varieties are extremely variable, with 
plasticity (the ability of organisms to change phenotypes in 
response to the environment) and hybridization with other 
species resulting in different delineations of geographical 
ranges and identification features in various descriptive 
botanical works.

The second eastern North American yellow lady’s slipper 
species is the distinctive Kentucky lady’s slipper (C. kentuck-
iense), which has yellow-to-ivory flowers and is also known 
as the ivory lady-slipper or purloined slipper. It occurs from 
Virginia to Georgia, west to Texas and eastern Oklahoma. 
Almost half of its 150+ known populations are found in 
Arkansas. It was first named in 1981.21

The most common and easily recognizable slipper orchid 
species in eastern North America is the pink lady’s slip-
per, C. acaule (syn. C. humile). “Acaule” means stemless, 
referring to the pair of opposite stemless leaves at the base 
of the plant. The pink (sometimes white) f lowers, which 

bloom from about April to 
July, occur in a wide range 
of forests from Newfound-
land, south to the mountains 
of northern Georgia and 
Alabama, and northwestward 
to northeastern Alberta.21

Richard Primack, PhD, a 
professor of biology at Boston 
University, investigated the 
reproductive biology, phenol-
ogy (the study of the rela-

tions between climate and periodic biological events), and 
dynamics of pink lady’s slipper populations for more than 
a decade. According to Primack, the perception of rarity of 
pink lady’s slipper stems from conservation efforts in the 
early 20th century that attempted to get gardeners to stop 
taking the plants. By the late 20th century, a tremendous 
increase in their numbers was recorded in New England, 
as former agricultural land reverted to its former state of 
woodland habitat.14

The showy lady’s slipper or Queen’s lady slipper, C. regi-
nae (formerly C. spectabile and C. canadense), which f lowers 
from about May to August, has a broad range from Labra-
dor, south to western North Carolina, west to Arkansas, 
and northwest to southeastern Saskatchewan. It is among 
the most spectacular wildflowers.21

White lady’s slipper (C. candidum) blooms from about 
April to July, emerging while the leaves are unfurling at 
the base of the plant. It ranges from New York, south to 
the mountains of northeastern Alabama, northwest to 
Nebraska, and north to Manitoba. It sometimes hybridizes 
with yellow lady’s slipper.21

Finally, one of the rarest of the eastern North Ameri-
can species, C. arietinum, the ram’s-head lady’s slipper, is a 
small f lower, mostly found in coniferous or mixed forests 
and glens from Nova Scotia, southwest to New York, north-
west to Minnesota and Saskatchewan.21

What do these species have in common? At one time or 
another, all six of the eastern North American species and 
three previously described varieties were involved in the 
historical trade of lady’s slipper root as a medicinal herb.

Lady’s Slippers in North American Herbal 
Traditions (1822–1926)

Thomsonian Nerve Powder
Samuel Thomson (1769–1843), purveyor of the popu-

list-driven Thomsonian system of medicine, included 
three species of lady’s slipper (C. parviflorum var. pubes-
cens, C. acaule, and C. reginae) in the first edition of his New 
Guide to Health; or Botanic Family Physician published in 
Boston in 1822. He called it “nerve powder” or “American 
valerian,” of which he wrote: “The powder [of the root/
rhizome] is the best nervine known; I have made great use of 
it, and have always found it to produce the most beneficial 
effects, in all cases of nervous affection, and in hysterical 
symptoms [broadly related to uterine conditions]; in fact it 
would be difficult to get along with my practice in many 
cases without this important article.”22 The Thomsonian 
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system of medicine, which thrived from the 1820s until 
Thomson’s death in 1843, seems to have first promoted 
lady’s slippers’ commercial use. Before Thomson’s adoption 
of the herb, it was considered a domestic remedy, whose use 
likely was learned from Native Americans.

A one-time partner and later competitor of Thomson, 
Morris Mattson (1808–1885) published his The American 
Vegetable Practice in two volumes in 1841. Thomson and 
Mattson planned to co-author the work, but a falling-out 
left Mattson to produce it himself. Mattson included the 
roots of four species (C. acaule, C. parviflorum, C. candi-
dum, and C. reginae) in his entry for lady’s slippers. “The 
roots of these plants are nearly similar in virtues,” he wrote. 
“Those of the purple [C. acaule] and the yellow lady’s slip-
per [C. parviflorum], however are the most active and effi-
cient.” A second edition appeared in 1845. Of pink, or 
“purple,” lady’s slipper he wrote: “It is tolerably frequent 
in some parts of Massachusetts. Maine also yields it abun-
dantly. It was formerly very plenty in the woods of New 
Jersey, but in an excursion there, about two years ago, I 
found that it had almost entirely disappeared.”23

C.S. Rafinesque Claims Discovery and Introduction
Constantine Samuel Rafinesque (1783–1840) in Medical 

Flora; or, Manual of the Medical Botany of the United States 
of North America (vol. 1, 1828), claimed to first promote 
the properties of lady’s slippers to the medical community:

It is with some satisfaction that I am enable to 
introduce, for the first time, this beautiful genus 
into our Materia Medica: all the species are equally 
medical; they have long been known to the Indi-
ans, who called them Mocasin flower, and were 
used by the Empirics of New England, particu-
larly Samuel Thompson [sic]…. The most effi-
cient is the C. luteum, next C. acaule, and last C. 
spectabile [C. reginae] and C. candidum.24

Rafinesque, quick to apply new taxonomic nomencla-
ture that was often rejected by his peers, combined all the 
yellow-flowered lady’s slippers into his new species “Cypripe-
dium luteum,” then further classified his observed variations 
into eight varieties of yellow lady’s slippers. Other botanists 
never accepted Rafinesque’s confusing taxonomic treatment 
of yellow lady’s slippers.

Describing their properties, Rafinesque wrote:
They are sedative, nervine, antispasmodic, &c. and 
the best American substitute for Valerian [Valeriana 
officinalis, Valerianaceae] in almost all cases. They 
produce beneficial effects in all nervous diseases 
and hysterical affections, by allaying pain, quieting 
the nerves, and promoting sleep. They are also used 
in hemicrania [a headache on one side of the head], 
epilepsy, tremors, nervous fevers, &c. They are pref-
erable to Opium in many cases, having no baneful 
nor narcotic effects. The dose is a tea spoonful of the 
powder, diluted in sugar water, or any other convenient 
form. As in Valerian, the nervine power is increased 
by combination with mild tonics. The powder alone 
has been used; but an extract might be also effi-
cient unless the active principle is very volatile.24

He and others preferred the yellow lady’s slippers, but one 
of the most important observations from Rafinesque’s writings 
was that depending on one’s location, any Cypripedium species 
would do. As a result, in 19th-century North America, and 
well into the 20th century, tons of dried lady’s slipper roots 
entered the herb trade, offered as “American valerian,” or lady’s 
slipper root, “mocassin flower,” “nerve-powder,” “nerve-root,” 
and “squaw-root,” among other common and trade names.

Skeptical Reception by Allopathic Physicians
Some physicians, such as Ohio’s John Milton Bigelow, 

MD (1804–1878), were skeptical about the reported efficacy 
of lady’s slippers. “Roots, employed by Indians and Steam 
doctors [a derogatory stab at the Thomsonians], under the 
name of nervine, as a sedative and anti-spasmodic, in hyste-
ria chorea [historical term for nervous conditions involving 
twitching movements], and kindred diseases. Supposed to act 
like Valerian. I have, however, seen it administered frequently, 
but could never detect the slightest appreciable effect what-
ever,” he wrote.25

In an 1849 essay on the medical botany of Massachusetts 
published in the second volume of the Transactions of the 
American Medical Association, Stephen W. Williams, MD 
(1790–1855), also expressed skepticism, reflecting professional 
prejudice based on the well-documented schism between 
conventionally trained physicians and their alternative botani-
cal counterparts of the mid-19th-century United States. He 
wrote:

This plant is much in vogue with the quacks and 
steamers. They say it possesses properties equal, if not 
superior, to foreign valerian. They dry the root and 
powder it fine, and keep it in tight stopped bottles. 
They call it nervine, and use it in nervous affec-

Pink lady’s slipper Cypripedium acaule
Photo ©2021 Steven Foster
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tions. They also employ it to assist the operation of 
their emetics, in doses of half a teaspoonful. It is 
said to quiet the nerves, prevent spasm, and produce 
sleep without stupefying. When a person cannot 
sleep, they put a teaspoonful of this powder into a 
teacupful of pennyroyal tea, and drink it warm on 
going to bed at night, and they say it will produce 
quiet and refreshing sleep. The root is the only part 
used. The roots are pungent and mucilaginous.26

Embraced by Eclectic Physicians
Lady’s slipper roots and their preparations were adopted 

by the Eclectics, a group of physicians who largely relied 
on preparations of North American medicinal plants and 
whose practice thrived from the 1850s until their demise 
in the 1930s. The practice was resurrected and esteemed 
by modern medical herbalists, however, and Eclectic physi-
cians were recognized for their contributions to what later 
became European phytomedicine. In the 1854 second 
edition of The American Eclectic Dispensatory by John King, 
MD (1813–1893), the author included yellow lady’s slipper 
under his main entry for Cypripedium pubescens, includ-
ing C. parviflorum, and provided evidence that other species 
were used as well: “There are several varieties [species] of it, 
all of which are undoubtedly collected, sold, and used, with 
the officinal article indiscriminately.”27

He lists the species now known as C. reginae, C. acaule, C. 
candidum, and C. arietinum as source plants of the lady’s 
slipper roots in commerce, perhaps mirroring Rafinesque’s 
earlier work. Lady’s slippers became a standard drug used 
by Eclectic physicians and were detailed in Eclectic mate-
ria medica and dispensatories well into the 20th century. In 
1922, Eclectic physician Harvey Wickes Felter (1865–1927) 
wrote: “Cypripedium is an ideal tranquilizer for states of 
nervous excitability or irritability depending upon atony. It 
dispels gloom, induces a calm and cheerfull state of mind, and 
by thus inducing mental tranquility favors restful sleep.”28

“Specific Medicine Cypripedium” was sold by Lloyd Broth-
ers, Pharmacists, Inc., in Cincinnati, Ohio, the primary 
suppliers of drugs dispensed by prescription only by Eclec-
tic physicians. Respected pharmacist and author John Uri 
Lloyd (1849–1936) in History of the Vegetable Drugs of the 
Pharmacopeia of the United States provided perspective on the 
widespread use of Cypripedium. According to Lloyd:

It has been valued as a domestic remedy and was 
once a home favorite in the form of a decoction for 
nervous conditions of women and children. It was thus 
utilized by early settlers as a substitute for valerian, 
which fact gave it the name ‘American valerian.’ 
Creeping thus into domestic therapeutic use, it natu-
rally received the care and attention of the ‘Indian 

Cypripedium product sold by Lloyd Brothers, Pharmacists, Inc. (Cincinnati, Ohio). Photos ©2021 Steven Foster
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Ram’s-head lady’s slipper Cypripedium arietinum
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doctors’ and came gradually to the attention of the 
medical profession. To give the references necessary to 
its American record would cite all the domestic writ-
ers on American medicine of the 19th century, as well 
as such authorities as King, Wood, and Bache,* etc.29

Relative Latecomer to the United States Pharmacopeia
Relatively late, lady’s slipper was adopted in the primary 

list of drugs in the United States Pharmacopeia (USP) in the 
4th and 5th revisions (1860, 1870), then was relegated to the 
secondary list in the 6th to 8th USP revisions (1880, 1890, 
1900), and dropped from the USP 9th revision (1910). It was 
subsequently included in the National Formulary IV-V (1916, 
1926).30

In a survey, “vegetable drugs employed by American Physi-
cians,” which was mailed to 30,000 practicing physicians and 
published in 1912, John Uri Lloyd reports that of more than 
10,000 respondents, Cypripedium (as listed in the 1900 USP) 
was 23rd among the 36 most widely prescribed plant medi-
cines, with 2,062 physicians reporting they prescribed it.31

Demand Outstrips Supply
Once lady’s slipper moved from being a local domestic 

remedy to a commercial botanical, pharmacies and wholesale 
drug suppliers in northern cities and the Midwest turned to 
bulk suppliers to meet demand. A major source included the 
herb departments of the Shaker† communities in New Leba-
non, New York; Harvard, Massachusetts; and Canterbury, 
New Hampshire, among other Shaker communities that were 
active in the medicinal plant wholesale trade of pulverized or 
dried whole root, fluid extracts, and tinctures. They offered 
products under their own labels and provided contract manu-
facturing services for other vendors. The New York Shakers’ 
competitor, Tilden & Co. in New Lebanon, was also a major 
lady’s slipper product supplier. In incomplete account summa-
ries, the Mount Lebanon Shakers recorded the processing 
of 2,016 pounds of pulverized lady’s slipper root (species not 
specified) from 1856 to 1876. Lady’s slipper products were 
dispensed by Thomsonian physicians, the emerging Eclectic 
medical movement, as well as by conventional medical doctors.

According to Luke Manget, PhD, in his wide-ranging 2017 
dissertation “Root Diggers and Herb Gatherers: The Rise and 
Decline of the Botanical Drug Trade in Southern Appalachia,” 
the Shakers and Tilden & Co. bought dried raw material from 
Calvin J. Cowles, a merchant from Wilkes County, North 
Carolina. Manget credits Cowles with initiating the wholesale 
wild-collected herb trade from southern Appalachia to fulfill 
the growing demand for raw material from cities in the North-
east and Midwest. Between 1850 and 1860, he sold upwards 
of 150,000 pounds of dried crude botanical drugs to northern 
buyers, including two of his best customers, Tilden & Co. and 
the Shakers, both of whom purchased about 40,000 pounds 

each. According to Manget, during that 10-year period, Cowles 
sold about 11,000 pounds of lady’s slipper root. However, after 
his first two years of business, the supply became scarce, and by 
the beginning of the Civil War in 1861, despite high demand, 
there was practically no supply.32

Recognition of Threats and Rarity
These mostly hardy, terrestrial orchids are among the most 

attractive and charismatic plant species. A treaty known as the 
Convention on International Trade in Endangered Species of 
Wild Fauna and Flora (CITES) lists all orchids under various 
categories of conservation concern and tracks their interna-
tional trade. Orchids are members of the largest plant family 
(Orchidaceae), which has more than 27,800 species. Collec-
tion for both the horticultural trade and, to a lesser extent, 
the medicinal botanical trade, has put pressure on wild orchid 
populations for centuries.33

Contemporary awareness of medicinal plant conservation 
took root in the context of CITES conformity. In February 
1988, the Office of Management Authority (OMA) of the US 
Fish and Wildlife Service (FWS), which is the authority for 
CITES enforcement in the United States, issued a bulletin on 
“Export of Ladyslipper.” It read: 

It has come to our attention that U.S. dealers are ship-
ping ladyslipper roots overseas for use in foodstuffs or for 
medicinal purposes. Ladyslippers … species of Cypripe-
dium … are orchids and, therefore, are protected under 
the Convention. All exports of ladyslippers, or parts of 
ladyslippers, must be accompanied by an export permit 
issued by OMA. If you wish to move ladyslipper plants 
or parts internationally, you must contact OMA to 
apply for a Convention export permit. Contact OMA 
also for information concerning Management Authori-
ties of other countries of ladyslipper origin if you wish 
to import such material into the United States.34

Botanical Trade Develops Response
Although CITES regulations regarding American ginseng 

(Panax quinquefolius, Araliaceae) were well-known in the 
herb trade in the 1980s, the application of CITES regu-
lations to other herbal products garnered little attention. 
Notice of the “export control of ladyslipper” was reported 
in HerbalGram issue 15 in 1988.35 Later that year, at the June 
20, 1988, annual meeting of the International Herb Growers 
and Marketers Association (IHGMA), held in Baton Rouge, 
Louisiana, this author introduced a resolution that was adopted 
by the organization’s members and later by the American 
Herbal Products Association (AHPA). It stated:

Whereas the roots of Lady’s Slipper Cypripedium spp. 
(notably C. acaule, C. calceolus var. pubescens, and C. calce-
olus var. parviflorum) have historically been traded as 

* Here, Lloyd is referring to Eclectic physician John King, MD (1813–1893), whose The American Eclectic Dispensatory, published from 1852 to 1905, 
is a standard work known as King’s American Dispensatory, along with George B. Wood, MD (1797–1879), and Franklin Bache, MD (1792–1864), 
co-authors of the standard pharmacy reference The Dispensatory of the United States of America, which included their byline from 1833 (1st edition) 
until 1880 (14th edition).

† The Shakers are a celibate communitarian Christian group who first settled in Watervliet, New York, in 1776. By the 1850s, more than 6,000 Shak-
ers were gathered in 16 communities from Maine to Kentucky. Their religion is expressed in celibacy, community of goods, non-resistance, and 
equality of the sexes. They began selling herbs by 1800, offering more than 300 species in their catalogs of the mid-19th century, and still grow 
herbs and package herbal products at their single remaining active community in Sabbathday Lake, Maine. 



wild botanicals, given the recognition of the threat-
ened status of these and other orchids resulting from 
extirpation for commercial purposes and other causes, 
the IHGMA/AHPA hereby encourages and requests 
its members and all other businesses and individuals in 
the horticultural and herb trade to refrain from trade in 
wild-harvested Lady’s Slippers, once current stocks in 
possession are sold, and from the 1988 season forward. 
IHGMA/AHPA further encourages its members and 
others in the herb trade to support research in the 
ecology, demographics, cultural methods, plus sexual 
and asexual propagation of Cypripedium species.36

In July 1988, American Botanical Council Founder and 
Executive Director Mark Blumenthal presented the resolution 
to AHPA, and it was subsequently adopted at the AHPA meet-
ing in Las Vegas, adding the weight of the mainstream herb 
industry to awareness of lady’s slipper conservation.

Shortly after the resolutions were passed, Nature’s Way Prod-
ucts, Inc., then based in Springville, Utah, announced it would 
no longer purchase lady’s slipper root. At the time, this was seen 
as the first action by a major herb company to stop buying an 
ingredient strictly for environmental reasons.37

Ken Murdock, president of Nature’s Way at the time, 
noted: “It is now clear that we must intervene to assure the 
survival of Lady’s Slipper. Since Nature’s Way has a great 
interest in the long-term viability of all botanicals, we will 
cease purchasing Lady’s Slipper for commercial use.”38

In short order, “sources indicated that collectors can’t give 
it away because the industry has been so effective in deal-
ing with the conservation issue,” according to an update in 
HerbalGram issue 18/19.39

In the later 20th century, the horticultural trade may have 
contributed to greater decline in lady’s slippers than did the 
medicinal botanical trade. “Wild-dug” native plants became 
an issue in the 1980s and 1990s, 
including the offering of “nurs-
ery-grown” plants, which rather 
than being propagated were 
simply wild-dug plants held in 
pots or cultivated beds for a year 
or two before being offered for 
sale. This problem was exposed 
to a broader audience, including 
conservation groups, native plant 
societies, botanists, and horticul-
turists, at the 1989 meeting of 
the Eastern Native Plant Alli-
ance. Conservation efforts also 
were initiated through the Natu-
ral Resources Defense Council’s 
plant conservation project and 
the World Wildlife Fund. At the 
time, successful consumer-based 
educational campaigns alerted 
gardeners to this problem, which 
increased awareness and led 
many consumers to ask nurseries 
whether native plants were propa-
gated before purchasing them.40

Since the 1990s, advances have been made in the propa-
gation of Cypripedium species by seed and through tissue 
culture and other breakthroughs in micropropagation tech-
niques. This has helped re-establish a horticultural trade in 
propagated lady’s slippers and the development of a range of 
hybrids for plant collectors. However, it takes a long time 
to propagate plants that are large enough to re-establish 
in the wild or offer for sale in the horticultural trade, so 
this is expensive. This has relegated lady’s slipper propaga-
tion to well-funded conservation programs and, in private 
commerce, to terrestrial orchid enthusiasts who are willing 
to pay $45.00 or more per plant.41

Now, in the context of creating biomass for medicinal 
or herbal use, the technology and the need simply do not 
exist for a commercial supply of this botanical ingredient 
of historical conservation concern. According to AHPA’s 
2011-2017 Tonnage Survey of Select North American Wild-
Harvested Plants, the aggregate amount of dried Cypripe-
dium root that entered trade between 1999 and 2017 was 
limited to only 3.62 pounds.42

In 1996, Primack wrote that in the early 20th century 
one of the threats to pink lady’s slipper was gardeners who 
attempted, with little success, to transplant this beautiful 
New England orchid to their own yards. A media campaign 
to discourage the practice and respect the plant, along with 
the renewal of previously disturbed habitats, helped the plant 
recover. Where once only a few scattered plants survived, 
dozens, hundreds, even thousands of plants became re-estab-
lished in the last half-century. Symbiotic soil fungi, neces-
sary for the plant’s survival, reappeared with the recovered 
habitat.14

The perception that humans should leave lady’s slipper 
orchids alone in the wild seems to have taken hold. For the 
herb industry, it became a success story when awareness of 
this developing conservation issue came to light and led to 
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Rare white-flowered form of pink lady’s slipper Cypripedium acaule
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rapid action that virtually removed the ingredient from the 
commercial supply chain. Ultimately, lady’s slipper orchids 
are an excellent example of nature’s resilience and power to 
recover when humans change their behavior and interact 
with the plant world in symbiotic harmony. 

 
Steven Foster is an author, photographer, and herbalist, and 
he serves on the Board of Trustees of the American Botanical 
Council. He began his herbal career in 1974 at the Herb 
Department of the Sabbathday Lake Shaker Community.
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Large yellow lady’s slipper Cypripedium parviflorum var. pubescens
Photo ©2021 Steven Foster
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Introduction
Herbal dietary supplement sales in the United States 

surpassed $10 billion for the first time in 2020, totaling 
an estimated $11.261 billion, according to the Nutrition 
Business Journal (NBJ). In 2020, sales of these products, 
which include dietary supplements with herbal and/
or fungal ingredients, increased by a record-shattering 
17.3% from 2019 — the first time this segment has 
experienced double-digit growth in at least the past 
two decades (Table 1). Previously, since 2000, the high-
est percentage sales increase for herbal supplements was 
9.4%, from 2017 to 2018. Consumers in the United 
States spent $1.659 billion more on herbal supplements 
in 2020 than in 2019, which is more than the annual 
spending increases from 2017 to 2018 and 2018 to 2019 
combined.

SPINS, a market research firm based in Chicago, 
Illinois, and NBJ, a natural products industry publica-
tion of Informa’s New Hope Network based in Boulder, 
Colorado, provided the US retail sales figures for this 
report. NBJ supplied estimates of the total annual sales of 
herbal supplements, as well as sales in three market chan-
nels (mass market; natural, health food, and specialty; 
and direct sales) and sales by product type (single-herb 
supplements vs. combination formulas). SPINS provided 
sales data for the 40 top-selling herbal and fungal ingre-
dients in the mainstream (conventional) and natural 
retail channels. Channel definitions are included in 
Table 2.

Table 1. Total US Retail Sales of Herbal Supplements*

Year Total Sales (in Billions) % Change 

2020 $11.261 17.3%

2019 $9.602 8.6%

2018 $8.842 9.4%

2017 $8.085 8.5%

2016 $7.452 7.7%

2015 $6.922 7.5%

2014 $6.441 6.8%

2013 $6.033 7.9%

2012 $5.593 5.5%

2011 $5.302 4.5%

2010 $5.049 3.3%

2009 $5.037 5.0%

2008 $4.800 1.0%

2007 $4.756 4.4%

2006 $4.558 4.1%

2005 $4.378 2.1%

2004 $4.288 3.4%

2003 $4.146 –2.3%

2002 $4.275 –2.8%

2001 $4.361 3.2%

2000 $4.225 2.9%

Source: Nutrition Business Journal  
 
* Includes sales in all channels. NBJ primary research includes NBJ surveys of 
supplement manufacturers, distributors, MLM firms, mail order, internet, and 
raw material and ingredient supply companies, as well as numerous inter-
views with major retailers (Walmart, Costco, etc.), manufacturers, suppliers, 
and industry experts. Secondary sources include IRI, SPINS Natural, Nielsen, 
Natural Foods Merchandiser, Insight, The Hartman Group, company data, and 
other published material.

By Tyler Smith,a Farhana Majid,b Veronica Eckl,b and Claire Morton Reynoldsc 

a American Botanical Council; Austin, Texas 
b SPINS; Chicago, Illinois 
c Nutrition Business Journal; Boulder, Colorado 

Herbal Supplement Sales in US Increase by Record-Breaking 17.3% in 2020
Sales of immune health, stress relief, and heart health supplements grow 
during COVID-19 pandemic
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In 2020, for the 12th consecutive year, sales increased 
in each of NBJ’s market channels (Table 3). The strongest 
growth in 2020 was in the mass market channel, which 
increased by 25.1% from 2019 and totaled $2.131 billion 
in 2020. This is more than double the sales growth of 9.4% 
in this channel from 2018 to 2019. Direct sales of herbal 
supplements, which include online sales, increased by 
23.7% in 2020 — more than twice the percentage growth 
of 11.5% seen in 2019. Sales in NBJ’s natural, health food, 
and specialty channel increased by 1.6% in 2020 and 
totaled $2.950 billion. Despite the moderate sales growth 
in NBJ’s natural channel, total sales in this channel have 
been higher than in the mass market channel since at least 
2005, when HerbalGram began including sales data for the 

three NBJ market channels. In recent years, however, the 
difference in total sales between these two channels has 
decreased.

The SPINS data for the ingredients discussed in this 
report include sales of dietary supplements in which the 
herbal or fungal ingredient (or derivative thereof, such 
as plant sterols, quercetin, etc.) is the primary functional 
ingredient. This includes only products that meet the legal 
definition of a dietary supplement per the US Food and 
Drug Administration (FDA), except for cannabidiol (CBD) 
products, as explained later.1 Sales of herbal teas or cosmet-
ics with botanical ingredients are not included. The dollar 
amounts reflect the latest estimates (as of late June 2021) of 
sales for the 52-week period that ended December 27, 2020.
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Table 2. US Retail Channel Definitions*
SPINS Nutrition Business Journal

Mainstream Retail 
Channels  

MultiOutlet Channel (powered by IRI) 
Covers grocery outlets (stores with $2 million+ total 
annual sales), drug outlets (chains and independent 
stores, excluding prescription sales), and selected retail-
ers across mass merchandisers, including Walmart, club, 
dollar, and military stores representing more than 105,000 
retail locations. 

Mass Market Channel
Includes food/grocery, drug, mass merchandise, 
and club and convenience stores, including 
Walmart, Costco, etc.

Natural Retail 
Channels

Natural Enhanced Channel 
Includes full-format stores with $2 million+ in annual 
sales and 40% or more of UPC-coded sales from natural/
organic/specialty products . It includes co-ops, associa-
tions, independents, and large regional chains (excluding 
Whole Foods Market & Trader Joe ’s) . This channel breeds 
innovation and sustains the level of authenticity and high 
product standards that define the industry . It represents 
more than $28 billion in total sales , and encompasses 
more than 1,850 stores.  

Natural, Health Food, and Specialty Channel
Includes supplement and specialty retail outlets, 
including Whole Foods Market (estimates), GNC, 
sports nutrition stores, etc.

Direct Sales  
 
 

Includes direct-to-consumer sales from the internet 
(e.g., e-commerce websites such as Amazon.com 
and Walmart.com, among many others), direct-sell-
ing media (TV, radio, and print publications), health 
practitioners, and multilevel marketing (MLM) or 
network marketing firms (US sales only).

* The sales discussed in this article pertain only to those involving herbal or fungal dietary supplements, and generally do not include 
herbs sold as teas and beverages or as ingredients in natural personal care and cosmetic products, including so-called “cosmeceutical” 
products.

Table 3. Total Herbal Supplement Sales in US by Channel (in Billions)
2015 2016 2017 2018 2019 2020 % Growth*

Mass Market  $1.204 $1.336 $1.449 $1.558 $1.704 $2.131 25.1%

Natural, Health Food, and 
Specialty

 $2.356 $2.506 $2.624 $2.804 $2.904 $2.950 1.6%

Direct Sales  $3.363 $3.609 $4.012 $4.480 $4.995 $6.179 23.7%

Source: Nutrition Business Journal      
* From 2019
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Unless otherwise noted, subsequent descriptions of sales 
increases and decreases, or sales growth and decline, refer to 
total annual sales changes by percentage from the previous 
year. The mainstream and natural channel sales discussed in 
this report refer to retail sales in the United States only.

Elder Berry, Ashwagandha, and Apple Cider Vinegar 
Supplement Sales Drive Growth in Mainstream 
Channel

Elder Berry

In 2020, elder berry (Sambucus spp., Viburnaceae), 
frequently written as “elderberry,” was the top-selling herbal 
dietary supplement ingredient in mainstream retail outlets. 
Consumers spent an estimated $275,544,691 on elder berry 
supplements in this channel in 2020, an increase of 150.3% 
from 2019, according to SPINS. Elder berry sales in this chan-
nel more than doubled each year from 2018 to 2020, and 
consistently increasing sales moved the herb from the 25th 
top-selling ingredient in 2015 to the top spot in 2020. Elder 
berry displaced horehound (Marrubium vulgare, Lamiaceae), 
which was the top-selling herbal ingredient in the main-
stream channel from 2013 to 2019. Horehound is tradition-
ally used for respiratory conditions2 and is a common ingredi-
ent in several well-known brands of throat lozenges, including 
Ricola® (Ricola Ltd.; Laufen, Switzerland). 

Elder berry is commonly used to support immune health 
and as a remedy to help alleviate cold and flu symptoms, and 
these potential benefits have been investigated in human clini-
cal trials. A systematic review of elder berry for the prevention 

and treatment of viral respira-
tory illnesses, published in April 
2021, found that elder berry may 
reduce the severity and duration of 
colds, and the duration of the flu. 
Although the authors rated much 
of the evidence as uncertain, they 
concluded that “elderberry may 
be a safe option for treating viral 
respiratory illness.”3 Similarly, a 
2019 meta-analysis concluded that 
the herb “substantially reduce[d] 
upper respiratory symptoms.”4

According to the 2020 Council 
for Responsible Nutrition (CRN) 
Consumer Survey on Dietary 
Supplements, immune health was 
the second most common reason 
why US consumers took supple-
ments in 2020. In the 18-34 age 
group, immune health was the 
top reason.5

Google searches for “elderberry” 
peaked in late March 2020, shortly 
after the World Health Organi-
zation declared the COVID-19 
outbreak a pandemic,6 and the 

fifth most-common search with 
“elderberry” in 2020 was “elderberry coronavirus.”7 Accord-
ing to the US National Center for Complementary and Inte-
grative Health (NCCIH), there were no published human 
clinical trials related to elder berry and COVID-19 as of 
July 2021,8 and the FDA sent warning letters to at least five 
companies in 2020 for marketing products with unsubstanti-
ated claims involving elder berry and COVID-19.9

As of July 2021, at least two human studies involving 
elder berry and COVID-19 were in progress outside of the 
United States. One randomized, placebo-controlled clinical 
trial, sponsored by Mashhad University of Medical Sciences 
in Mashhad, Iran, will assess the effects of an investigator-
prepared elder berry extract syrup on COVID-19 symptoms 
in outpatients and patients quarantined at home.10 The 
second, led by researchers at East Kent Hospitals Univer-
sity/National Health Service Foundation Trust in England, 
is recruiting participants for a study examining the effects 
of Sambucol® Black Elderberry syrup (PharmaCare US, 
Inc.; San Diego, CA) on the “treatment, progression, and 
reduction of symptoms” in patients with COVID-19.11

According to CRN’s consumer survey, elder berry ranked 
among the top 10 ingredients US consumers took to support 
their immune health in 2020.12 Echinacea (Echinacea spp., 
Asteraceae), garlic (Allium sativum, Amaryllidaceae), and 
turmeric (Curcuma longa, Zingiberaceae) also made the 
top 10 list of immune ingredients, and each of these herbs 
experienced sales increases in the 2020 mainstream retail 
channel. Of these, echinacea experienced the strongest sales 
growth of 36.8%.
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Elder berry Sambucus nigra
Photo ©2021 Steven Foster



Ashwagandha
Ashwagandha (Withania somnifera, Solanaceae) experi-

enced the greatest sales growth in the mainstream channel, 
with sales increasing by 185.2% to a total of $31,742,304 in 
2020. Ashwagandha first appeared among the 40 top-sell-
ing herbs in the mainstream retail channel in 2018, when it 
was ranked 34th in sales. Since then, as many mainstream 
consumers have become more familiar with the herb, 
annual sales have more than quadrupled, and ashwagandha 
was the 12th top-selling herb in 2020. 

Widely used in Ayurveda, the primary traditional medi-
cal system of India, ashwagandha is a well-known adap-
togen, a term generally used to describe a substance that 
increases the body’s ability to resist, or adapt to, stress.13,14 

In Ayurvedic medicine, ashwagandha is known as a rasay-
ana, or rejuvenator, and is used as a “nourishing agent for 
fatigue and deficiency of prana (the life vital energy … in 
Ayurveda).”15 In Sanskrit, ashwa means “horse” and gandha 
means “smell,” and the root is said to have the smell of a 
horse and give those who consume it the power of a horse. 
It has been used traditionally as a tonic to strengthen organ 
systems and as an aphrodisiac, stimulant, and thermogenic 
(metabolism stimulator), among other uses.13

Pharmacological studies have found that ashwagandha 
has anti-inflammatory, neuroprotective, sleep-inducing, 
and anxiolytic properties.16 Modern research also has exam-
ined ashwagandha’s stimulating and stress-relieving proper-
ties. A systematic review published in 2021 concluded that 
ashwagandha was more effective than placebo in improv-
ing various physical performance variables.17 A separate 
systematic review published in 2021 assessed the effects of 
more than a dozen single plants or phytocompounds on the 
hypothalamic-pituitary-adrenal (HPA) axis, which plays a 
central role in the body’s stress response. They concluded 
that the evidence for many of the plants was unclear, but 
“the most consistent finding was a morning, cortisol-lower-
ing effect from ashwagandha supplementation.”18 (Corti-
sol is a hormone with many physiological functions. Most 
notably, it reduces inflammation, increases blood sugar, 
and helps the body respond to stress.19)

According to CRN’s 2020 COVID-19 Consumer 
Survey, 43% of supplement users changed their supplement 
routines since the beginning of the pandemic, and of those, 
91% increased their supplement intake. When asked why 
these consumers increased their supplement intake, nearly 
a quarter cited mental health reasons, including stress and 
anxiety.20

Apple Cider Vinegar
Apple (Malus spp., Rosaceae) cider vinegar (ACV) was 

the only other herbal supplement ingredient in the main-
stream channel with a sales increase of more than 100% 
from 2019. Consumers spent $79,257,715 on ACV supple-
ments in 2020, a 133.8% increase from 2019. ACV first 
appeared on the list of 40 top-selling herbal supplements 
in the mainstream channel in 2019 after a 10.4% sales 
increase from the previous year. Significantly increased 
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Ashwagandha Withania somnifera
Photo ©2021 Steven Foster

Apple Malus spp.
Photo ©2021 Steven Foster
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Table 4. Top-Selling Herbal Supplements in 2020 — US Mainstream Multi-Outlet Channel  

Rank Primary Ingredient Latin Binomial Total Sales
% Change  
from 2019

1 Elder berry Sambucus nigra and S. canadensis $275,544,691 150.3%

2 Horehound Marrubium vulgare $137,054,571 –11.4%

3 Cranberry Vaccinium macrocarpon $101,339,826 12.9%

4 Turmerica Curcuma longa $96,971,371 3.1%

5 Apple cider vinegar Malus spp. $79,257,715 133.8%

6 Ginger Zingiber officinale $64,779,632 39.3%

7 Echinaceab Echinacea spp. $57,345,210 36.8%

8 Garlic Allium sativum $42,924,030 12.1%

9 Fenugreek Trigonella foenum-graecum $35,148,440 5.5%

10 Wheatgrass / Barley grass Triticum aestivum / Hordeum vulgare $32,887,254 9.2%

11 Saw palmetto Serenoa repens $32,697,628 5.4%

12 Ashwagandha Withania somnifera $31,742,304 185.2%

13 Green tea Camellia sinensis $31,408,078 –7.9%

14 Ivy leaf Hedera helix $29,581,801 –32.0%

15 Ginkgo Ginkgo biloba $28,576,480 9.7%

16 Cannabidiol (CBD) Cannabis sativa $26,551,872 –30.0%

17 Black cohosh Actaea racemosa $24,890,605 –12.0%

18 Beta-sitosterolc — $24,827,065 52.3%

19 Red yeast riced Oryza sativa $24,613,191 –3.9%

20 Aloe Aloe vera $24,403,736 11.2%

21 St John’s wort Hypericum perforatum $23,890,515 0.3%

22 Flax seed / Flax oil Linum usitatissimum $22,150,127 –3.2%

23 Milk thistle Silybum marianum $19,823,644 8.4%

24 Yohimbe Pausinystalia johimbe syn. Corynanthe johimbe $17,774,381 –3.7%

25 Goji berry Lycium spp. $16,104,457 15.9%

26 Valerian Valeriana officinalis $14,596,855 –11.2%

27 Horny goat weed Epimedium spp. $14,546,366 1.6%

28 Bioflavonoid complexe — $14,137,366 –4.2%

29 Beet root Beta vulgaris $13,945,332 22.4%

30 Cinnamon Cinnamomum spp. $12,339,671 –18.2%

31 Sennaf Senna alexandrina $12,295,396 1.0%

32 Green coffee extract Coffea arabica $12,263,598 –21.1%

33 Plant sterolsg — $11,498,813 4.3%

34 Ginseng Panax spp. $11,200,292 –11.9%

35 Chamomile Matricaria chamomilla syn. M. recutita $10,624,567 30.1%

36 Garcinia Garcinia gummi-gutta $10,618,783 –35.7%

37 Fennel Foeniculum vulgare $10,101,137 9.2%

38 Maca Lepidium meyenii $10,075,136 21.8%

39 Açaí Euterpe oleracea $9,835,442 10.4%

40 Rhodiola Rhodiola spp. $8,433,070 –4.3%

Source: SPINS (52 weeks ending December 27, 2020)

a Includes standardized turmeric extracts with high levels of curcumin.
b Includes three Echinacea species: E. angustifolia, E. pallida, and E. 
   purpurea.
c Beta-sitosterol is a common plant sterol that can be derived from 
   various plants.
d Red yeast rice is fermented with the yeast Monascus purpureus.

e Bioflavonoids are phytochemicals that are often extracted from citrus 
   (Citrus spp.) fruits.
f  Excludes over-the-counter laxative drugs containing senna or  
   sennosides.
g Not including beta-sitosterol.
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Table 5. Top-Selling Herbal Supplements in 2020 — US Natural Channel

Rank Primary Ingredient Latin Binomial Total Sales
% Change  
from 2019

1 Cannabidiol (CBD) Cannabis sativa $57,217,025 –36.9%

2 Elder berry Sambucus nigra and S. canadensis $54,132,170 68.2%

3 Turmerica Curcuma longa $41,457,226 –13.7%

4 Wheatgrass / Barley grass Triticum aestivum / Hordeum vulgare $17,484,031 –3.0%

5 Mushrooms (other) — $14,986,621 41.8%

6 Aloe Aloe vera $13,784,172 10.2%

7 Ashwagandha Withania somnifera $13,507,542 –1.2%

8 Oreganob Origanum vulgare $13,327,549 43.2%

9 Echinaceac Echinacea spp. $12,856,524 23.8%

10 Flax seed / Flax oil Linum usitatissimum $11,522,131 –8.9%

11 Milk thistle Silybum marianum $9,152,946 –8.4%

12 Echinacea–goldenseal combo Echinacea spp. / Hydrastis canadensis $7,991,152 27.3%

13 Saw palmetto Serenoa repens $7,813,043 0.8%

14 Cranberry Vaccinium macrocarpon $7,715,667 –3.1%

15 Garlic Allium sativum $7,559,525 10.5%

16 Maca Lepidium meyenii $7,105,435 –5.8%

17 Valerian Valeriana officinalis $6,818,876 0.4%

18 Nigella Nigella sativa $6,468,066 21.6%

19 Quercetind — $6,415,921 74.1%

20 Chlorophyll / Chlorella — / Chlorella vulgaris $5,258,353 1.6%

21 Ginkgo Ginkgo biloba $4,491,630 –1.8%

22 Horsetail Equisetum spp. $4,490,279 –16.0%

23 Reishi mushrooms Ganoderma lucidum $4,480,026 22.7%

24 Beet root Beta vulgaris $3,691,197 18.0%

25 Apple cider vinegar Malus spp. $3,609,865 97.7%

26 Olive leaf Olea europaea $3,580,845 24.0%

27 Red yeast ricee Oryza sativa $3,518,993 –6.5%

28 Cordyceps mushrooms Cordyceps spp. $3,482,578 25.7%

29 Kava Piper methysticum $3,414,784 0.1%

30 Ginseng Panax spp. $3,253,793 –1.2%

31 Cherry Prunus spp. $3,245,910 –11.3%

32 Ginger Zingiber officinale $3,197,474 –4.1%

33 Resveratrolf — $3,021,575 –0.1%

34 Fenugreek Trigonella foenum-graecum $2,981,690 –9.3%

35 Holy basil Ocimum tenuiflorum $2,851,773 –7.9%

36 Hawthorn Crataegus spp. $2,816,112 –3.8%

37 Stevia Stevia rebaudiana $2,738,754 –9.7%

38 Evening primrose oil Oenothera biennis $2,738,213 –8.1%

39 Nettle Urtica dioica $2,731,865 0.6%

40 Chaga mushrooms Inonotus obliquus $2,730,506 54.9%

Source: SPINS (52 weeks ending December 27, 2020) 

a Includes standardized turmeric extracts with high levels of curcumin.
b Includes products labeled as containing oregano oil and oregano leaf   
   tinctures.
c Includes three Echinacea species: E. angustifolia, E. pallida, and E. 
   purpurea.

d Quercetin is a flavonoid found in various plants, such as onions and 
   berries.
e Red yeast rice is fermented with the yeast Monascus purpureus. 
f  Resveratrol is an antioxidant found in various plants, such as grapes and 
   berries.
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mainstream sales in 2020 moved it from the 12th top-
selling supplement in this channel in 2019 to the fifth in 
2020. ACV supplements also had strong sales in natural 
retail outlets, as discussed later, and experienced the great-
est percentage sales increase of any of the top 40 natural 
channel ingredients.

ACV is created when apples undergo a double fermen-
tation process. First, crushed apples are soaked in water, 
and yeast converts the natural sugars in the apples to alco-
hol (alcoholic fermentation). Then, alcohol is converted to 
acetic acid, the main component of vinegar, in the presence 
of bacteria (acetic fermentation). Over time, the liquid will 
turn murky, and this cloud of yeast and bacteria is known 
as the “mother.” Some people credit the mother, which is 
considered a probiotic, with the potential health benefits 
of ACV.21,22

ACV has been used as a food, medicine, and preserving 
or pickling agent since ancient times.23 In the 20th century, 
physician D. C. Jarvis, MD, recommended it as a “cure-all” 
in his 1958 book Folk Medicine: A Vermont Doctor’s Guide 
to Good Health (Henry Holt), which helped popularize the 
vinegar in US folk medicine.24 In the 1980s, renowned 
herbalist Rosemary Gladstar included an ACV-based 
herbal formula known as Fire Cider in the first edition of 
her home study course, The Science and Art of Herbalism. 
Fire Cider is made by soaking various “fiery” herbs such 
as garlic and ginger (Zingiber officinale, Zingiberaceae) 
in ACV over a period of weeks, and it remains a popular 
herbal tonic.25 Today, ACV is commonly found in grocery 
stores and used in vinaigrettes, marinades, and for other 
culinary purposes.

Although ACV has been a staple pantry ingredient 
and popular home remedy for decades, its popularity has 
increased in recent years, as major media outlets, health 
blogs, social media influencers, and celebrities tout its 
potential health benefits.26,27 ACV has been promoted for 
weight loss, regulation of blood sugar and blood pressure, 
digestive health, cholesterol reduction, immune support, 
and skin care, among many other uses.21,23 According 
to SPINS, mainstream ACV supplements marketed for 
“cleanse and detox” and digestive health had the greatest 
overall sales increases in 2020. 

New, more palatable formulation types may have also 
contributed to increased ACV sales in 2020. ACV supple-
ments are available in capsules, tablets, and powders, and, 
more recently, gummies.26 Of the top-10 rising Google 
searches involving “apple cider vinegar” in 2020, eight 

included a reference to gummies.28 Goli®, a West Holly-
wood, California-based supplement company launched 
what they call the “world’s first” ACV gummy in Septem-
ber 2019,29 and it achieved an almost “cult-like status” in 
2020 among health bloggers, influencers, and others.30 
On its website, Goli mentions that the product may help 
support immune health, cellular energy production, heart 
health, healthy nutrient metabolism, a healthy nervous 
system, and overall good health. Goli’s television ads featur-
ing celebrity Jennifer Lopez likely helped increase public 
awareness of ACV’s potential benefits and boost sales in 
2020.

Despite the widespread health claims, human clinical 
research on ACV is limited. Still, a number of small stud-
ies have reported positive findings, particularly related to 
glycemic control and lipid profiles. In a 2019 systematic 
review and meta-analysis of the health effects of vinegar, 
the authors reported that consumption of ACV was asso-
ciated with better glycemic control in patients with type 
2 diabetes compared to other vinegars.31,32 A systematic 
review and meta-analysis published in 2021 examined the 
effects of ACV on lipid profiles and glycemic parameters 
and concluded that ACV had significant, positive effects on 
blood sugar and blood lipid levels.33 High-quality research 
on ACV’s effects on metabolism and weight loss is lack-
ing, according to a separate systematic review published in 
2020.34

Beta-sitosterol
Beta-sitosterol supplements had the fourth highest sales 

increase in the mainstream channel in 2020. Consumers 
spent $24,827,065 on beta-sitosterol supplements in main-
stream retail outlets in 2020, a 52.3% increase in total sales 
from the previous year. Beta-sitosterol is one of the most 
abundant plant sterols (also known as phytosterols) in the 
human diet,35 and this is the first time it has appeared on 
the list of the 40 top-selling mainstream herbal supple-
ments. SPINS has a separate category for other (non-beta-
sitosterol) plant sterols, which have been among the top 40 
mainstream ingredients since 2013 (except for 2018).

Beta-sitosterol has a chemical structure similar to choles-
terol.36 It is found in a wide variety of plants, including rice 
(Oryza sativa, Poaceae), wheat (Triticum aestivum, Poaceae), 
soy (Glycine max, Fabaceae), and peanuts (Arachis hypo-
gaea, Fabaceae), among others.37 As a dietary supplement 
ingredient, it is commonly marketed for benign prostatic 
hyperplasia (BPH), also known as enlarged prostate, as well 
as cardiovascular health and cholesterol management.38 
According to SPINS, beta-sitosterol supplements marketed 
for prostate health made up the majority of overall main-
stream sales of beta-sitosterol in 2020, followed by cardio-
vascular health and immune health. 

Although some human clinical trials have focused on the 
potential health effects of beta-sitosterol specifically, many 
studies and reviews focus on plant sterols in general. A 
systematic review published in 2000 found that beta-sitos-
terol was able to significantly improve urinary symptoms 

ACV has been promoted for weight 
loss, regulation of blood sugar and 
blood pressure, digestive health, 
cholesterol reduction, immune support, 
and skin care, among many other uses.
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and flow in men with BPH, a condition that affects up to 
70% of men in their 60s and up to 80% of men 70 years of 
age and older.39,40 Multiple meta-analyses have examined 
the effects of plant sterols on low-density lipoprotein (LDL) 
cholesterol (“bad cholesterol”), and, in general, researchers 
have found that plant sterols decrease LDL cholesterol levels 
in a dose-dependent manner.41 A 2019 meta-analysis found 
that plant sterol supplementation correlated with reduced 
systolic and diastolic blood pressure.42

Increased mainstream sales of beta-sitosterol supplements 
in 2020 may be due in part to increased focus on what some 
consider age-related health concerns, such as cardiovascular 
health and prostate health. Interest in age-related products 
for men also has been steadily growing in recent years.43 
From 2010 to 2020, the 65+ population in the United States 
grew by more than a third, an increase corresponding to 
roughly 12.8 million people.44 According to CRN, 81% of 
surveyed individuals 55 years of age and older took dietary 
supplements in 2020, more than any other age group.5

Three other ingredients had sales increases greater than 
30% in the 2020 mainstream channel: ginger (39.3%), an 
herb commonly used for nausea, vomiting, and digestive 
issues45; echinacea (36.8%), one of CRN’s top 10 ingredi-
ents for immunity in 20205; and chamomile (Matricaria 
chamomilla syn. M. recutita, Asteraceae; 30.1%), an herb 
with calming properties.46

Mainstream Sales Decreases
Three herbs in the 2020 mainstream channel had sales 

decreases of 30% or more: garcinia (Garcinia gummi-gutta 
syn. G. cambogia, Clusiaceae; 35.7%), ivy leaf (Hedera 
helix, Araliaceae; 32.0%), and CBD (30.0%), which will be 
discussed in the next section.

Garcinia is a Southeast Asian fruit commonly marketed 
for weight loss. In 2020, mainstream garcinia sales totaled 
$10,618,783, a 35.7% decrease from 2019. After Mehmet 
Oz, MD, promoted the herb as a “magic weight loss cure” 
on his daytime television talk show, “The Dr. Oz Show,” in 
2012, garcinia sales skyrocketed. In 2015, at the height of 
its popularity, mainstream consumers spent more than $54 
million on garcinia supplements, roughly five times more 
than was spent in 2020. Mainstream sales have steadily 
declined since 2015, after several high-profile legal chal-
lenges related to garcinia products, including lawsuits, a US 
Senate hearing, and a Federal Trade Commission settle-
ment with a garcinia marketer that bought fake Amazon 
reviews.47 Since then, the ingredient went from the fourth 
top-selling herb in this channel to the 36th in 2020.

Mainstream sales of ivy leaf supplements totaled 
$29,581,801 in 2020, a 32.0% decline from the previous 
year. This is the first time that ivy leaf sales have dropped 
since 2014, when it first appeared on the mainstream top 
40 list. Ivy leaf is used traditionally (primarily in Europe) 
for cough and viral respiratory infections, such as the cold, 
flu, and bronchitis.48 According to SPINS, most of the ivy 
leaf products included in the sales data are marketed for 
children and are generally used post-infection. Decreased 

mainstream sales in 2020 may be due in part to the histori-
cally low number of flu infections in the United States in 
the 2020-2021 season. As mask-wearing and social distanc-
ing became widespread during the COVID-19 pandemic, 
these public health measures also helped curb the spread of 
other airborne viruses, including among children.49 

Natural Channel Consumers Appear to Prioritize 
Immune and Cardiovascular Health Ingredients 

CBD
For the third consecutive year, supplements with CBD 

as the primary ingredient had the highest total sales in the 
natural channel. Perhaps unexpectedly, CBD also had the 
largest sales decline of the top 40 natural channel ingre-
dients. In 2020, consumers spent $57,217,025 on CBD 
supplements in natural retail outlets, a 36.9% decrease from 
the previous year. CBD was the only ingredient in the natu-
ral channel’s top 40 list to have a sales decrease of more than 
30%, and this is the first time CBD has seen a sales drop 
since it became one of the 40 top-selling supplements in 
this channel in 2017. Natural channel sales of CBD peaked 
in 2019, when consumers spent more than $90 million on 
these products — more than 11 times the annual sales of 
just two years earlier. Mainstream channel sales of CBD 
also decreased in 2020, with sales totaling $26,551,872, a 
30% decrease from 2019.

In its CBD category, SPINS includes sales of products 
containing hemp-based CBD extracts, often marketed as 
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“full spectrum” extracts. The FDA defines hemp as Canna-
bis sativa with a tetrahydrocannabinol (THC, the primary 
psychoactive compound in cannabis) concentration of no 
more than 0.3%. Cannabis sativa with a THC concentra-
tion above 0.3% is legally classified as “cannabis” or “mari-
juana.”50

Given CBD’s widespread availability, from specialty 
health food stores to gas stations, consumers may think that 
such products are legal. However, this is technically not 
the case at the federal level. According to the FDA, “Even 
if a CBD product meets the definition of ‘hemp’ under the 
2018 Farm Bill, it still must comply with all other appli-
cable laws, including the FD&C Act [Federal Food, Drug, 
and Cosmetic Act].”50 Under the FD&C Act, CBD and 
THC do not meet the criteria for legal dietary supplement 
ingredients. The FDA’s primary CBD-related enforcement 
actions so far seem to consist largely of issuing warning 
letters. In 2020, the FDA sent 21 warning letters regard-
ing CBD products, including 13 for unauthorized claims 
related to COVID-19.51

In addition to the potential regulatory confusion, the 
COVID-19 pandemic abruptly shifted consumers’ purchas-
ing habits and priorities, which may have also adversely 

impacted CBD sales. For most of 2020, many consum-
ers were isolating at home and, when possible, minimizing 
trips in public and taking other measures to reduce risk of 
exposure to the virus. When consumers were able to visit 
natural retail outlets, it appears that many prioritized prod-
ucts with potential immune health benefits.52

Several negative media reports of CBD quality-control 
issues may have also contributed to decreased sales. A 
2020 FDA analysis of 147 products advertised as contain-
ing CBD found that nine products contained no CBD, 64 
contained less than the stated amount, 38 had more than 
the stated amount of CBD, and 72 contained more than 
the legally permitted amount of THC.53 In May 2020, 
researchers analyzed the CBD content of 25 commercial 
CBD products purchased in Mississippi and found that 
only three (12%) contained within 20% of the amount 
stated on the label.54

ACV
ACV, as discussed previously, had the highest sales 

increase in the natural channel and was new to the top 40 
natural channel list. Sales totaled $3,609,865 in 2020, a 
97.7% increase from 2019. According to SPINS, the top 

health focuses for ACV supplements in the natu-
ral channel were digestive health, weight loss, pain 
and inflammation, and cold and flu.

Quercetin
Quercetin had the second-highest percent sales 

increase in the natural channel. Sales totaled 
$6,415,921 in this channel in 2020, a 74.1% 
increase from 2019. Quercetin ranked 19th in sales 
in 2020. When it first appeared on the natural 
channel’s top 40 list in 2017, it ranked 26th. 

Quercetin is a plant pigment known as a flavo-
nol, a type of flavonoid. Quercetin can be found 
in apples, berries, onions (Allium cepa, Amaryl-
lidaceae), tea (Camellia sinensis, Theaceae), and 
grapes (Vitis vinifera, Vitaceae), among many 
other plants.55 Quercetin has antioxidant and 
anti-inflammatory properties and has been used 
to treat many conditions, including allergies, heart 
disease, high cholesterol and blood pressure, and 
prostate issues such as BPH and prostate cancer.56

According to SPINS, natural channel consumers 
in 2020 spent the most on quercetin supplements 
marketed for allergies and respiratory health, 
followed by cardiovascular health and prostate 
support. Quercetin supplements for cardiovascular 
health and prostate support in particular experi-
enced significant overall sales increases of 233.1% 
and 132.2%, respectively, in 2020. Quercetin 
supplements marketed for immune health, which 
make up a minority of quercetin supplement sales, 
also saw a sales increase of 59.2% in 2020.

At least two systematic reviews published in 
2020 focused on the potential cardiovascular 

Table 6. Total US Retail Sales of Herbal Supplements 
by Product Type (Single vs. Combination)

Total Sales 
(in Billions)

% Total Sales % Growth*

2020
Single Herbs $6.022 53.5% 11.5%

Combination Herbs $5.238 46.5% 24.7%

2019
Single Herbs $5.402 56.3% 6.3%

Combination Herbs $4.201 43.7% 11.8%

2018
Single Herbs $5.083 57.5% 6.8%

Combination Herbs $3.759 42.5% 13.1%

2017
Single Herbs $4.759 58.9% 5.6%

Combination Herbs $3.326 41.1% 12.9%

2016
Single Herbs $4.505 60.5% 6.1%

Combination Herbs $2.947 39.5% 10.1%

2015
Single Herbs  $4.245 61.3% 5.5%

Combination Herbs  $2.677 38.7% 10.7%

Source: Nutrition Business Journal   
* From previous year
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benefits of quercetin. In one review of 17 human clinical 
trials, the authors concluded that quercetin supplementa-
tion was associated with significant reductions in systolic 
and diastolic blood pressure, and in a subgroup analysis of 
those who consumed quercetin for more than eight weeks, 
quercetin was associated with significantly improved levels 
of high-density lipoprotein (HDL) cholesterol (“good 
cholesterol”) and triglycerides.57 A separate review of 16 
human clinical trials on quercetin supplementation in 
patients with metabolic syndrome and related conditions 
concluded that quercetin was associated with reduced levels 
of total cholesterol, LDL cholesterol, and C-reactive protein 
(a marker of inflammation associated with cardiovascular 
disease risk).58

Cardiovascular health, after “overall health and wellness” 
and immune health, was one of the most-cited reasons why 
dietary supplement users purchased such products in 2020, 
according to CRN’s annual survey.5 Maintaining cardio-
vascular health may have taken on renewed importance for 
some consumers in 2020 after the CDC listed pre-existing 
heart conditions, such as high blood pressure and coronary 
artery disease, as risk factors for developing severe illness 
from COVID-19 infection.59,60 In June 2020, the CDC 
released data showing that patients with conditions such as 
cardiovascular disease (CVD) who contracted COVID-19 
were “six times more likely to be hospitalized and 12 times 
more likely to die than patients without any chronic health 
problems.” At that time, CVD was the most common 
underlying condition in patients with COVID-19.61

Several clinical trials and epidemiological studies have 
assessed the effects of quercetin on prostate conditions, 
such as BPH, prostatitis (inflammation of the prostate), 
and prostate cancer, with mixed results. In one random-
ized, controlled trial (RCT), supplementation with querce-
tin and green tea extract was not associated with changes in 
methylation levels in patients with prostate cancer.62 (DNA 
methylation is involved in healthy gene expression.) A sepa-
rate RCT published in 2012 found that quercetin may be 
effective for treating BPH.63,64 Finally, a 2015 case-control 
study of men with prostate cancer reported a 27% reduc-
tion in the risk for prostate cancer for those who consumed 
at least 24 micrograms of quercetin daily.65

Four other ingredients in the natural channel saw sales 
increases greater than 30% in 2020: elder berry (68.2%), 
chaga (Inonotus obliquus, Hymenochaetaceae; 54.9%), 
oregano (Origanum vulgare, Lamiaceae; 43.2%), and mush-
rooms (other) (41.8%). Increased sales of elder berry, as 
discussed earlier, likely were boosted by the COVID-19 
pandemic, as were sales of oregano supplements (including 
products labeled as containing oil of oregano and oregano 
leaf tinctures), which are commonly marketed for immune 
health.66

Mushroom Supplements
Consumers spent $2,730,506 on chaga mushroom 

supplements in natural retail stores in 2020, earning it a 
first-time spot in the top 40 list in this channel. Chaga 

fungi are amorphous tree parasites that live on vari-
ous species, including birch (Betula spp., Betulaceae), 
alder (Alnus spp., Betulaceae), and beech (Fagus spp., 
Fagaceae).67 For centuries, chaga preparations have been 
used traditionally in Russia, the Baltic states, China, Korea, 
and Japan for gastrointestinal issues, viral infections, heart 
health, and to stimulate the immune system.68 Sales of 
chaga supplements, particularly powders, marketed for 
their antioxidant content and immune benefits, likely bene-
fited from consumers’ increased focus on immune health 
in 2020. Chaga has been called the “king of the medici-
nal mushrooms,”69 but, despite this royal reputation, there 
were no known human clinical studies published as of July 
2021.67,70

“Mushrooms (other)” is a category that includes sales of 
multiple fungal species not individually tracked by SPINS, 
including lion’s mane (Hericium erinaceus, Hericiaceae), 
turkey tail (Trametes versicolor, Polyporaceae), and vari-
ous combinations thereof. Natural channel sales in this 
category totaled $14,986,621 in 2020. Mushrooms (other) 
broke onto the natural channel scene in 2015, and since 
then, annual sales have more than tripled. From 2015 to 
2020, mushrooms (other) moved from the 23rd top-selling 
supplement in this channel to the fifth. 
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According to SPINS, the top health focuses of mush-
rooms (other) in the 2020 natural channel were immune 
health and cognitive health, followed by energy support 
and mood support. Immune health and cognitive health 
have been the top health focuses of these supplements since 
2018. In 2018 and 2019, the third top health focus was 
“non-specific uses” (e.g., general health benefits), but in 
2020, total sales more than doubled for mushroom prod-
ucts marketed for energy and mood support.

Fungal supplements performed well overall in 2020. Of 
the 20 ingredients in the natural channel that saw sales 
increases in 2020, 20% were mushrooms: chaga, mush-
rooms (other), cordyceps (Cordyceps spp., Cordycipitaceae), 
and reishi (Ganoderma lucidum, Ganodermataceae). The 
so-called “shroom boom” of 2019 seems to have continued 
in 2020.71

Direct Sales
From 2017 to 2019, direct-to-consumer sales of herbal 

supplements experienced the highest percentage sales 
growth of NBJ’s three market channels. However, in 2020, 
sales in the mass market channel had a higher percentage 
sales increase from 2019. Still, total direct sales of herbal 
supplements in 2020 were greater than both the mass 

market and natural, health food, and specialty channels 
combined. (Total annual direct sales of herbal supplements 
have been higher than total sales in the mass market chan-
nel and natural, health food, and specialty channel since 
at least 2005.) 

The percentage sales growth in the direct channel was 
also significantly greater than in 2019. Sales in the direct 
channel grew by 23.7% in 2020, compared to 11.5% in 
2019. NBJ tracks direct sales from four primary segments: 
multilevel marketing (MLM) companies, also known as 
network marketing companies, direct media (TV, radio, 
and print), health practitioners, and the internet.47 Accord-
ing to NBJ, internet sales include e-commerce sales from 
Amazon.com and the websites of major brick-and-mortar 
retailers such as Walmart, among others.

Single-Herb Supplements vs. Combination 
Formulas

Since 2011, sales growth of combination formulas has 
been higher than that of single-herb supplements. This 
trend continued in 2020. Combination formula and single-
herb supplement sales grew by 24.7% and 11.5%, respec-
tively, from 2019 to 2020.

As noted in last year’s HerbalGram Herb Market 
Report,47 combination formulas contain multi-
ple herbs that typically work together (addi-
tively or synergistically), often to support a 
general health function or body system. For 
example, a combination supplement marketed 
as a sleep aid may contain herbs or fungi 
with calming or anxiety-reducing properties 
and other ingredients with sleep-promoting 
effects.72 Single-herb supplements, on the 
other hand, tend to have more targeted uses, 
although sometimes more than one. Senna 
(Senna alexandrina, Fabaceae), for example, 
has well-known laxative effects and is primar-
ily used to treat digestive issues.73 Although 
single-herb supplements have accounted for 
most of the total sales for more than a decade, 
the percentage gap between sales of these two 
product types has been slowly closing each year.

Conclusion
In December 2020, The Washington Post 

asked readers to describe 2020 using a single 
word or phrase. The top three responses were 
revealing: chaotic, exhausting, lost. (Also in 
the top 10 were “nightmare,” “relentless,” 
and “dumpster fire,” which Merriam-Webster 
defines as “an utterly calamitous or misman-
aged situation or occurrence.”74,75) Accord-
ing to the American Psychological Associa-
tion’s (APA’s) Stress in America 2020 report, 
those surveyed reported, among others, the 
pandemic, the US presidential election, and 
police violence toward minorities as significant 
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sources of stress in their lives, in addition to common, 
persistent stressors such as finances, work, and relation-
ships. The APA warned of a coming second “pandemic,” 
a mental health crisis, resulting from COVID-19-related 
stress.76

In this context, it is perhaps unsurprising that US 
consumers spent more than ever on herbal dietary supple-
ments for immune health and stress relief in 2020. Herbs 
commonly used to support cardiovascular health, diges-
tive health, and prostate health also performed well in 
2020. This suggests that consumers may have been taking 
products not only to address immediate health concerns 
but also to ensure whole-body wellness in the midst of a 
global health crisis. 2020 may have been marked by chaos, 
exhaustion, and loss, but during a year in which much was 
out of control, many consumers seemed to take control 
of their own health and prioritized selfcare with herb- 
and fungi-based dietary supplements. As the pandemic 
stretches into its 20th month at the time of this writing 
(August 2021), it remains to be seen whether these trends 
and record-breaking sales will continue in 2021.
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Plants, People, and Culture: The Science of 
Ethnobotany. 2nd ed. By Michael J. Balick and 
Paul Alan Cox. New York, NY: Garland Science; 
2021. Hardcover, 228 pages. ISBN: 9780367501839. 
$130.00. 

By Mark Blumenthal

I consider Plants, People, and Culture, 2nd ed., one of the 
best botanical books published in recent years and would 
certainly nominate it for the annual American Botanical 
Council (ABC) James A. Duke Excellence in Botanical 
Literature Award if it were eligible. I know if Jim were alive, 
he would too. However, we have a rule at ABC that no ABC 
employee or Board of Trustees member can receive one 
of our botanical excellence awards. So, because co-author 
Michael Balick, PhD, has been on the ABC Board of Trust-
ees for more than 20 years, this book is not on the table 
for consideration. Otherwise, it would be. This is, in my 
opinion, one of the most impressive and engaging introduc-
tions to the study of ethnobotany ever published, as was its 
first edition, which was published by W.H. Freeman and 
Company in the Scientific American Library Series in 1996. 

Ethnobotany deals with one of the most basic and funda-
mental aspects of human experience: the evolution of the 
relationships between people and plants, both those that 
grow around them and those that are traded and originate 
in more distant areas, and how people use these plants for 
food, fiber, shelter, rituals, medicine, fuel, dye, water/air 
purification, flood control, living fences, and more. 

Balick and co-author Paul Alan Cox, PhD, are experts in 
this area. They each have conducted extensive ethnobotanical 
field work and written many books and scientific papers on 
the subject. Balick received his doctorate in biology from 
the renowned “Father of Ethnobotany” Professor Richard 
Evans Schultes, PhD (1915–2001), at Harvard University, 
and Cox was heavily influenced by Schultes as well during 
his doctoral research at Harvard. Schultes’ life and accom-
plishments are discussed in this book. The authors’ current 
roles in the world of ethnobotany command the highest 
levels of global respect among their peers. 

Balick, who served on the ABC Advisory Board before 
joining the Board of Trustees, is director and philecology 
curator of the Institute of Economic Botany at the New 
York Botanical Garden. He has conducted ethnobotanical 
research in Amazonia, Belize, the Middle East, and Asia. 
For the past 15 years or so, he has conducted extensive 
research in the Pacific island nations of the Federated States 
of Micronesia and the Republic of Palau (and has written 
books documenting the flora of these areas), and, most 
recently, Vanuatu, which is considered an origin site of kava 
(Piper methysticum, Piperaceae). Among his many profes-
sional awards, Balick received the Distinguished Economic 
Botanist award from the Society for Economic Botany in 
2009.

Cox, a member of the ABC Advisory Board since 1996, has 
focused the bulk of his research on plant uses in the South 
Pacific island nation of Samoa and surrounding areas. His 
work on island ecology led him to establish the nonprofit 
Seacology Foundation, which has been active in plant and 
cultural conservation efforts in 64 countries, mostly island 
areas, around the globe. He has been recognized by Time 
magazine as a “Hero of Medicine” for his search for new 
pharmaceutical drugs using the ethnobotanical approach, 
and in 1997 he was awarded the Goldman Environmental 
Prize for his and Seacology’s many conservation efforts with 
Indigenous peoples and their lands and cultures. 

The first edition’s print run unfortunately was cut prema-
turely short. The printer astonishingly destroyed its plates 
for the four-color book, making it impossible to produce 
subsequent color printings. Due to the utility and demand 
for the book, the authors paid for black-and-white reprints 
of the book, which they then consigned to ABC for distri-
bution to herb enthusiasts, the public, and university profes-
sors, who frequently used it as a primary or secondary text-
book.

If I were to teach an ethnobotany course at the college, 
or perhaps even high school, level, this would most likely be 
the only book I would need. To learn about ethnobotany, 
do students need to have a background or prerequisite in 
botany? I think not. Although it would be preferable to 
understand basic botany, plant anatomy, phytochemistry, 
etc., ethnobotany deals with the human-plant interaction, 
and for that to be understood, students do not require a 
deep knowledge of botany. 

The many examples of human-plant interactions covered 
in this book reflect the field work that the two authors have 
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conducted throughout their illustrious careers, as well as 
the work of many other ethnobotanists. Richly illustrated 
with a wide range of photographs, the book contains images 
of ethnobotanists, pharmacognosists, and traditional heal-
ers. Other compelling images run the gamut of culture 
and history, from a closeup of a native Nahuatl healer in 
Diego Rivera’s classic mural from the Hospital de la Raza 
in Mexico City to photos of native healers preparing a 
host of edible and medicinal plants in various cultures and 
geographical settings.

Each of the seven chapters ends with discussion questions 
(ranging from about eight to 23). This makes the book ideal 
as a primary or supplemental textbook for university-level 
courses. In my view, the book should also be part of the 
teaching resources for every course in herbal medicine. It is 
optimal, even essential, for adequately trained herbalists to 
gain a deep understanding of the compelling cultural and 
ethnobotanical basis for the use of medicinal plants as part 
of the evolution of human culture. This book provides that 
foundation.

The chapters cover a wide range of what might be 
termed “classical ethnobotany:” plants for use as food, 
fiber, fragrance, poison, rituals, medicine, and more (i.e., 
“plants as the basis for human culture”). Chapter titles are: 
“People and Plants,” “Plants that Heal,” “Plants that Harm” 
(a new chapter that is not found in the first edition and is 
partly based on the third edition of Handbook of Poison-
ous and Injurious Plants [New York Botanical Garden and 
Springer, 2020], which Balick co-authored), “From Hunt-
ing and Gathering to Haute Cuisine,” “Plants as the Basis 
for Material Culture,” “Entering the Other World” (which 

explores psychoactive plants in traditional societies and the 
modern scientific and clinical research on these plants, an 
increasingly popular topic), and “Biological Conservation 
and Ethnobotany.” 

The book includes some classic examples of plants as 
medicines and the development of modern pharmaceuti-
cal drugs from plants. For example, it discusses William 
Withering and his “discovery” of the cardiovascular effects 
of foxglove (Digitalis purpurea, Plantaginaceae). However, 
in fact, Withering learned of this herbal dropsy (edema) 
cure from an elderly woman in Shropshire, England. Other 
examples include the antimalarial compound quinine from 
cinchona (Cinchona spp., Rubiaceae) bark; d-tubocura-
rine, which is used as an arrow poison and is derived from 
the Amazonian curare vine (Chondrodendron tomentosum, 
Menispermaceae); and more. 

The spectrum of topics, the authoritative information 
from accomplished experts, and the compelling graphics 
and photos make this book a valuable addition to anyone’s 
library. I recommend it to conventional health care practi-
tioners, integrative and naturopathic physicians, pharma-
cists, dietitians, herbalists of all sorts, scientific research-
ers, and even consumers. This book is a must. It is highly 
engaging (I read through it like a good novel, and it was a 
challenge for me to put down) and easily understood, which 
is especially valuable in an age in which scientific literacy is 
understood as being an essential skill for survival. 

Mark Blumenthal is the founder and executive director of the 
American Botanical Council.

The Immortality Key: The Secret History of the Reli-
gion with No Name by Brian C. Muraresku. New York, 
NY: St. Martin’s Press; 2020. Hardcover, 480 pages. 
ISBN: 9781250207142. $29.99.

By Mark Plotkin, PhD

Reading Brian Muraresku’s wonderful new book, The 
Immortality Key, I was reminded, oddly enough, of the “Back 
to the Future” movie trilogy of the 1980s and early ’90s, and I 
mean that in the most positive sense. 

The “Back to the Future” films are genre-benders: a coming-
of-age comedy morphs into science fiction, action-adventure, 
and Western rom-com, with a nod to high school musicals. 
In The Immortality Key, what appears to be a straightforward 
investigation of the origins of Christianity becomes a detec-
tive story searching for an explanation for the famed Eleusin-
ian Mysteries of ancient Greece, an account of the righting of 
an academic wrong, a coming-of-age narrative, and a Roots-
like search for the author’s cultural origins, all told within the 
framework of a personal Odyssey — and I capitalize the “O” 
intentionally.

The book is told in first person, and the author, an Ameri-
can lawyer who has never sampled entheogenic plants or fungi 

(i.e., those that produce an unordinary state of consciousness 
for religious or spiritual purposes), is an unlikely protagonist. 
However, he is a Greek American who is fluent in ancient 
Greek and Latin and has an incisive and inquisitive mind and a 
gift for quickly earning people’s trust, which gained him access 
to archives and catacombs that are off limits to the public. 

In the 20th-century section of The Immortality Key, the story 
begins in 1937 when, for his undergraduate thesis, a Harvard 
student named Richard Evans Schultes was researching early 
accounts of plant use by indigenous peoples of Mexico, as 
recorded by the Spanish. Though Schultes’ focus was peyote 
(Lophophora williamsii, Cactaceae), he stumbled across numer-
ous references to the consumption of intoxicating mushrooms 
known in Nahuatl as teonanacatl, or the “flesh of the gods,” 
which can include species in the Psilocybe genus (Hymenogas-
traceae) and related genera in the Agaricaceae family. While 
examining peyote collections in the Smithsonian Institution, 
Schultes encountered a letter from an Austrian physician resid-
ing in Mexico. The letter, which was dated July 18, 1923, and 
addressed to the head of the herbarium, stated: 

I see in your description of [peyote], that Dr. [William] 
Safford [PhD, an expert on New World pre-Colum-
bian hallucinogens] believes this plant to be the 
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“teo-nanacatl” of [Bernardino de] Sahagún, which 
is surely wrong. It is, actually, as Sahagún states a 
fungus, which grows on dung-heaps, and which is 
still used under the same name by the Indians of 
the Sierra Juarez in Oaxaca in their religious feasts. 

In other words, Schultes hypothesized, the report by 
Sahagún, a Spanish Franciscan friar who conducted ethno-
graphic research in Mexico in the 1500s, was correct: indig-
enous peoples were using hallucinogenic mushrooms for heal-
ing and divinatory purposes. Schultes’ following work was 
important because it proved that Sahagún was correct about 
the existence of “magic mushrooms” on the American conti-
nents, despite the scientific community’s belief otherwise. This 
research set the stage for the advent of ethnomycology (the 
study of the historical uses and sociological impact of fungi), 
which underpins Muraresku’s book. 

Upon finishing his college degree, Schultes enrolled in a 
graduate program at Harvard and then, in 1938, headed to 
Oaxaca, Mexico, to investigate teonanacatl as one of the topics 
of his PhD dissertation research. Schultes found that the 
mushrooms were indeed being used for divinatory and heal-
ing purposes by the Chinantec, Mazatec, and Zapotec peoples 
of Oaxaca, and published the results in 1941 in the Botanical 
Museum Leaflets, Harvard University, which was, in Schultes’ 
own words, “a journal of extremely limited circulation.” The 
article was read by few and had little impact until it helped 
launch the beginning of what is now termed “The Psychedelic 
Renaissance” nine years later.

An overlooked figure in the story is Valentina Wasson, a 
physician and the wife of wealthy American banker Robert 
Gordon Wasson. She knew and loved edible mushrooms based 
on childhood experiences in Russia and was directly responsi-
ble for interesting her previously mycophobic husband in fungi. 
Together, the two began studying history to determine what 
role fungi may have played. 

One topic that intrigued them, perhaps representing histo-
ry’s ultimate cold case, was the murder of the Roman Emperor 
Claudius in 54 CE, supposedly at the hands of his wife Agrip-
pina who fed him poisonous mushrooms. At the time, the 
Wassons decided to seek an answer to this mystery of whether 
mushrooms were the weapon of choice and what species might 
have been used. The reigning expert on this Roman emperor 
was the poet and classicist Robert Graves, who, based on a deep 
reading of the ancient historians Dio Cassius, Suetonius, and 
Tacitus, wrote I, Claudius (1934), a brilliant fictional autobiog-
raphy of the ancient Roman ruler. Valentina wrote Graves in 
January 1949 and asked if he might help them solve this case. 

The Wassons and Graves struck up a lively correspondence, 
and, in September 1952, the poet mailed the couple an article 
by the archaeologist Robert Heizer, which was published in an 
obscure pharmaceutical bulletin. The article mentioned that 
Schultes had found indigenous peoples of southern Mexico 

were still using entheogenic fungi for healing purposes. The 
Wassons headed to Oaxaca the next year.*

Before receiving the article from Graves, Wasson worked 
for J.P. Morgan and had no formal scientific training. After 
reading Heizer’s paper and then Schultes’ scientific accounts 
of his field research, Wasson wanted to learn more and then 
experience these mushrooms firsthand. Like wealthy Renais-
sance patron Lorenzo de’ Medici, Wasson was able to engage 
extraordinary talents for his efforts. Whereas Lorenzo hired 
Leonardo da Vinci and Michelangelo, Wasson, with ample 
resources and an inquiring mind, brought on board several 
leading lights in related fields. These included Schultes, who by 
then had a tenured post at the Botanical Museum at Harvard; 
Albert Hofmann, PhD, the Swiss chemist who synthesized 
lysergic acid diethylamide (LSD); classical scholars, particularly 
Carl Ruck, PhD, of Boston University; as well as linguists and 
mycologists (fungi experts). 

Based on Schultes’ advice, Wasson was able to organize 
and fund numerous expeditions to Oaxaca and participate in 
a series of veladas (sacred mushroom ceremonies among the 
Mazatecs). An account of one such experience, titled “Seeking 
the Magic Mushroom,” was published in Life magazine on May 
13, 1957.1 This soon made Wasson the world’s most famous 
ethnomycologist.†

Wasson then turned his attention to ancient Greece. He 
believed ethnomycological analysis could help solve another 
ancient conundrum: the basis of the Eleusinian Mysteries, 
which Muraresku labels “the oldest unsolved riddle in the 
history of Western civilization.” The search for an explanation 
of this mystery represents the first half of The Immortality Key.

The Eleusinian Mysteries were secret religious rites that 
commemorated the abduction of Persephone by Hades, the 
King of the Underworld, and her ultimate rebirth, which 
symbolized eternal life. These rites persisted for about 2,000 
years and reportedly were experienced by some of the leading 
luminaries of the ancient classical Greek and Roman world: 
Alcibiades, Cicero, Marcus Aurelius, Pindar, Plato, Plutarch, 
and Sophocles were all initiates who experienced life-chang-
ing visions. Unfortunately, the details about precisely how the 
Eleusinian ritual made such a deep and lasting imprint on the 
participants are lost to history. The Christians forbade the prac-
tice as their religion ascended in the Roman Empire.

One of the liveliest sections of Muraresku’s book recounts 
how 20th-century classical scholars tried to reconstruct the 
ceremony. A prestigious German researcher claimed it was 
merely elaborate theater. A leading archaeologist at Cambridge 
insisted it was all done with giant puppets, “some of consid-
erable size and fitted to impress the awakened nerves of the 
auditors.” Muraresku wryly comments: “That sublime vision 
reported by Plato, Pindar and Sophocles? Nothing but smoke 
and mirrors. And Muppets.”

To anyone who has had the honor and privilege of taking 
psychedelics and has read the surviving accounts of the ancients 

* The ultimate results of the Wassons’ studies of the demise of the Roman emperor Claudius were published in the Botanical Museum Leaflets, 
Harvard University as “The Death of Claudius or Mushrooms for Murderers” in 1972 (Vol. 23, No. 3, pp. 101-128).

† In a foreshadowing of Muraresku’s book, Wasson’s bemushroomed visions in Oaxaca hearkened back to ancient Greece: “Whereas ordinary 
vision gives us an imperfect view, I was now seeing the archetypes, the Platonic ideals,” he wrote in Life magazine.1
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who participated in the Mysteries, the explanation is clear: the 
participants were likely consuming psychedelic substances. 
Muraresku details how the researcher Wasson, classicist Ruck, 
and chemist Hofmann joined forces to solve the mystery of 
the Mysteries. Their conclusion was that the active ingredi-
ent was the psychoactive ergot fungus (Claviceps purpurea, 
Clavicipitaceae), which is known to infect barley (Hordeum 
vulgare, Poaceae). Barley, according to the incomplete histori-
cal record, was an ingredient of the sacred drink (kukeon) that 
was an essential component of the ceremony. The ergot fungus 
contains ergotamine, a precursor of LSD.

Muraresku also recounts how this research and the book 
that resulted, The Road to Eleusis (Harcourt Brace Jovanov-
ich, 1978), had a devastating effect on Ruck’s academic career, 
since it was published during the drug war hysteria of the late 
1970s. Ruck’s assertion that the intellectual founding fathers 
of Western civilization were tripping out was unacceptable 
for the notoriously rigid and conservative president of Boston 
University, where Ruck was a tenured professor. Other acade-
micians also dismissed the hypotheses of Ruck and his two 
other colleagues as wild posturing.

If Wasson is the Lorenzo de’ Medici of the story, Ruck can 
be considered Galileo in that his once heretical theory is now 
widely accepted. What seemed to be an unprovable hypothesis 
four decades ago can now be put to the test, at least to some 
degree. Patrick McGovern, PhD, of the University of Penn-
sylvania Museum, and colleagues have developed the means 
to test the remains of ancient beverages and determine their 
ingredients with precision. Unfortunately, many museums 
clean their finds, removing potentially useful data. However, 
while conducting research for the book, Muraresku was adroit 
enough to seek other manifestations of Greek culture and reli-
gion in Europe, and in so doing hit the jackpot. In the remains 
of a sixth-century Greek colony in what is now Catalonia, 
Spain, researchers found an Eleusinian shrine with both a chal-
ice and a jawbone that contained residues of ergot. While not 
ironclad proof that ergot was the “secret sauce” of the Eleusin-
ian Mysteries, it makes a compelling case for Ruck’s vindica-
tion.

While the scholarship, history, travels, and characters 
encountered would surely be sufficient for a book in and of 
itself, Muraresku offers another hypothesis that builds on 
the first and forms the latter half of the book. He posits that 
Christianity sprung in large degree from this aspect of ancient 
Greek religion: the consumption of psychedelic substances to 
induce mystical and spiritual experiences. In fact, he suggests 
that the original Eucharist may have involved the consumption 
of hallucinogenic wine, a known practice in the ancient world. 

I do have some minor quibbles. On page 40, the author 
claims that Hofmann “extracted LSD from special cultures 
of ergot,” which is incorrect, but then correctly states that 
“he had accidentally synthesized LSD while trying to create 
new relief for circulation and respiratory disorders” just four 
pages later. On page 370, Muraresku states “Albert Hofmann 
identified the [ololiuqui] plant as a species of morning glory.” 
However, Hofmann was a chemist, not a taxonomist. The 
plant (Rivea corymbosa syn. Turbina corymbosa, Convolvula-

ceae) was collected, identified, and scientifically described by 
Schultes. 

In addition, I am puzzled by the book’s subtitle, The Secret 
History of the Religion with No Name. The use of hallucinogenic 
plants and fungi to enhance spiritual experiences does have a 
name: shamanism. 

Nonetheless, these are small concerns compared to the 
scale and scope of Muraresku’s work. I highly recommend 
The Immortality Key, as it is a wide-ranging and challeng-
ing book that must be considered one of the most important 
ethnobotanical works of the 21st century. 

Mark Plotkin, PhD, is an ethnobotanist, president of the 
Amazon Conservation Team (www.amazonteam.org), and host 
of the podcast “Plants of the Gods.” He wrote a cover article in 
HerbalGram issue 129 on the medicinal uses of wine in the 
ancient Mediterranean.
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Plants, People, and Places: The Roles of 
Ethnobotany and Ethnoecology in Indigenous 
Peoples’ Land Rights in Canada and Beyond by 
Nancy J. Turner, ed. Montréal, Québec, Canada: 
McGill-Queen’s University Press; 2020. Hard-
cover, 554 pages. ISBN: 9780228001836. $49.95.

By Alex McAlvay, PhD

The broad field of ethnobotany (the study of relation-
ships and interactions between plants and cultures) has 
taken many forms as an academic discipline. Ethno-
botanists document medicinal plants used by cultural 
groups around the world, study how different cultures 
classify and categorize plants linguistically, conduct 
archaeological investigations on the origins of agricul-
ture, and tackle hundreds of other research topics. This 
landmark volume, which emerged from a 2017 sympo-
sium called “Indigenous Peoples’ Land Rights and the 
Roles of Ethnoecology and Ethnobotany: Strategies 
for Canada’s Future,” provides an unmatched look at 
an important, and often overlooked, role for ethno-
botany: supporting Indigenous sovereignty over lands 
and waters.

With contributions from more than 40 authors 
and edited by ethnobotanist Nancy J. Turner, PhD 
(a longtime idol of mine), this work brings together 
diverse perspectives from preeminent Indigenous lead-
ers and knowledge-holders such as Ronald Ignace, PhD, 
former chief of the Skeetchestn band of the Secwépemc 
Nation; Indigenous and non-Indigenous academics 
such as archaeologist Chelsey Armstrong, PhD, who has 
brought renewed attention to traditional forest gardens 
in western Canada; ethnobotanists; legal experts; histo-
rians; and others. This gives each chapter a unique 
voice, writing style, and set of experiences, which makes 
the more than 500-page compendium not only read-
able, but a page-turner. This is a pleasant surprise given 
the rigorous scholarship of the work. 

The content of the chapters is as varied as the author-
ship. Some chapters provide nuanced accounts of First 
Nations’ relationships with plants and the ways Indig-
enous stewardship has profoundly shaped ecosystems 
across the country. Others provide eye-opening histo-
ries of how Europeans were drawn to and claimed 
these bountiful human-sculpted landscapes but ignored 
the role Indigenous peoples played in creating them. 
Instead, Europeans considered these areas terra nullius, 
or empty land, an idea that was used to rationalize the 
seizure of the land. Other chapters outline examples of 
cases in which ethnobotany and other evidence were 
used in court to support First Nations’ sovereignty over 
land and resistance to unwanted extractive development 
on unceded territory.

For a book that covers so much difficult ground, the 
tone is surprisingly hopeful and inspiring. As Douglas 
Deur, PhD, Kim Recalma-Clutesi, and William White 
state in the opening of the book, “[t]his capacity to heal 
lies latent in all forms of destruction.” This observation 
is evident in the rekindling of plant knowledge, land-
scapes, stories, and songs from “embers” (knowledge 
that is held by elders, scattered in historical documents, 
and encoded in newly revitalized languages). These 
same ethnobotanical embers serve as testaments to the 
prior use and management of traditional territories — 
testaments that are admissible evidence in court cases 
involving land and resource rights. 

This book is a valuable resource for ethnobotanists 
who are looking for ways to develop ethical and recipro-
cal relationships with communities that extend beyond 
so-called “parachute science” (the practice in which 
scientists, often from higher-income countries, “drop 
in” and conduct research in other often-lower-income 
countries without communicating with locals). Ethno-
botanists seeking a more inclusive approach have carried 
out documentation projects on behalf of communities, 
participated in eco-cultural restoration projects, and 
engaged in other activities. This volume provides dozens 
of examples of how ethnobotanists might contribute in 
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another way: supporting the rights and sovereignty 
of Indigenous communities. It also provides food for 
thought for herbalists who may benefit from Indig-
enous knowledge and are interested in giving back.

Plants, People, and Places focuses primarily on 
Canada but provides a blueprint for Indigenous 
communities worldwide and their allies. The Cana-
dian context is unique in many ways. Landmark 
rulings like Delgamuukw v. British Columbia and 
Tsilhqot’ in Nation v. British Columbia set key prec-
edents for the admissibility of oral history and ethno-
botany in land rights cases. 

In other ways, the Canadian situation is not so 
unique. Indigenous peoples around the world have 
shaped their ecosystems for millennia to increase the 
availability and abundance of useful plants (e.g., the 
edible forests of the Maya, sacred groves of Ethiopia, 
and controlled burning on nearly every continent) 
in ways that do not always resemble the agricultural 
practices of colonists. Many legal systems assumed 
that “unmanaged” land was unused and, as noted 
above, therefore available for the taking. The Cana-

dian cases show that when ethnocentric ideas of what 
land and water management looks like are challenged, 
Indigenous sovereignty can be asserted in new ways. 
There are ample opportunities to apply the lessons 
and experiences from the authors to contexts around 
the world.

I wholeheartedly recommend this book to ethno-
botanists, communities facing challenges related to 
sovereignty, policymakers, herbalists, and anyone 
interested in traditional ecological knowledge, 
history, plants, and Indigenous rights. The volume 
has something for everyone: unusually rich descrip-
tions of plant-people relationships and knowledge, 
detailed histories of settlement and resistance, and 
inspiration for those seeking to reclaim their land and 
heritage. 

 
Alex McAlvay, PhD, is an assistant curator at the 
Institute of Economic Botany at the New York Botanical 
Garden. His research focuses on traditional management 
of plants and its ecological and evolutionary impacts.
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From age four, Montero Pisco was raised by his grand-
parents in Lamas, Peru. His grandfather, also a shaman, 
gave him his first introduction to the world of shaman-
ism at age nine, when Montero Pisco was left to fend for 
himself in the jungle for 30 days.

“The knowledge I have was sowed like seeds by my 
grandfathers,” Montero Pisco was quoted as saying.1 
“Later, I continued to learn from my elders, but learned 
more from the plants themselves.”

Frequently referred to as “Don Antonio,” he began 
practicing as a shaman in his twenties and special-
ized in ayahuasca ceremonies. The psychoactive brew, 
made primarily with the ayahuasca (Banisteriopsis caapi, 
Malpighiaceae) vine and other native plant admixtures, 
induces hallucinations and an altered state of conscious-
ness. Ayahuasca ceremonies traditionally are overseen 
by shamans who guide and comfort participants, and 
Montero Pisco refined his ayahuasca recipe to his own 
specifications.

University of Maryland (UM) adjunct assistant profes-
sor Andrea Ottesen, PhD, was mentored by Duke and 
started working with Montero Pisco in 1997, when she 
began leading medicinal plant tours in the Peruvian 
Amazon through the UM plant sciences department. 
“Don Antonio was a world-class plantsman and healer,” 
she wrote (email, July 15, 2021). “I am really grateful I had 
the opportunity to learn from both him 
and his protégé Don Guillermo [Rodri-
guez Gomez] in one of the most diverse 
forests on the planet…. I will always 
remember his melodic icaros [shamanic 
songs], the strong swishing pulse of his 
shacapa [a bundle of plant materials], 
and his cupped hand making a ‘whoop’ 
sound as he blew tobacco [Nicotiana spp., 
Solanaceae] smoke on my head to protect 
me on the spiritual journey ahead.”

American Botanical Council (ABC) 
Founder and Executive Director Mark 
Blumenthal met Montero Pisco numer-
ous times during ABC’s “Pharmacy from 
the Rainforest” ethnobotany ecotours in 
the Peruvian Amazon from 1994 to 2010. 
Blumenthal wrote (email, July 26, 2021):

One educational event that stands out for me … was 
Don Antonio’s mixing the traditional ceremonial 
ayahuasca brew. While standing near a large water-
filled cauldron over an open fire, he would hold up 
a leaf of the ayahuasca plant and then leaves of other 
local plants in the admixture, while Jim Duke would 
provide the Latin scientific names of the plants, name 
some of the most characteristic chemicals that the plant 
parts contained, and speak about the traditional ritual 
uses of each plant as an individual botanical remedy 
and also how each plant contributed to the physiologi-
cal or psychoactive effects of the ayahuasca mixture. 
Even though it was not part of the official schedule 
for the one-week educational course, I know that some 
participants secretly met with Don Antonio later that 
afternoon or evening to imbibe some of the ayahuasca 
and experience a journey with him as their guide.

ACEER Vice President Roger Mustalish, PhD, who served 
as president of ACEER from 1996 to 2020, worked with 
Montero Pisco to create ACEER’s ethnobotanical garden and 
canopy walkway systems in the Peruvian jungle. Mustalish 
wrote (email, July 9, 2021):

Prior to my ACEER appointment, I attended a 
number of workshops in the Peruvian Amazon that 
were organized by International Expeditions and 
ABC. At Explorama Lodge, late each afternoon, a 

worker went to each room to clean, 
fill, and light the kerosene lanterns 
that were the only source of light after 
sunset. My friends and I called him 
“The Man of Light.” I later learned 
that he was Antonio Montero Pisco.

In 1991, Antonio met founding 
ACEER board member and renowned 
expert on medicinal plants Dr. Jim 
Duke, and a decades-long friendship 
ensued. When I had the privilege of 
being appointed ACEER’s president, 
my first decision was to hire Antonio 
as curator of ACEER’s ethnobotanical 
gardens, and we as well embarked 
on a decades-long friendship. With 
Jim’s support, Antonio created the 
ReNuPeRu garden along the Napo 
River. [Antonio] went on to create 

Remembering Antonio Montero Pisco
By Hannah Bauman

On March 24, 2020, Peruvian shaman Antonio Montero Pisco died after an accident in his home in northern 
Peru. Montero Pisco worked closely with the late ethnobotanist James A. Duke, PhD; the staff at the Explorama 
Lodge near Iquitos, Peru; and the nonprofit Amazon Center for Environmental Education and Research (ACEER) 
to teach traditional Amazonian plant use to visiting scientists, health professionals, and ecotourists and preserve 
ethnobotanical knowledge for future generations. He founded several traditional Amazonian medicinal plant 
gardens to serve as outdoor classrooms and shared his knowledge of jungle medicine with researchers, pharma-
cists, and ethnobotanists in Peru and the greater international community.
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other gardens in other nearby areas: Sucusari village, 
Cahuide village, the Los Amigos Biological Station, and 
Fondo Concepción. Thousands of local and international 
students, educators, researchers, and general citizens 
learned about the healing properties of Amazonian medic-
inal plants, often from Antonio himself, as he became a 
key instructor in ACEER workshops for over 20 years.

One feature of Antonio’s sessions during workshops 
was his preparation of a Bath of Tranquility made from 
aromatic medicinal plants and flowers. In a cherished 
ceremony, he would pour the bath over the heads of work-
shop participants while inviting the positive energy from 
the forest to protect the participants. Antonio would then 
demonstrate a brief shamanic practice using a shacapa, a 
brush-like collection of grasses [Pariana spp., Poaceae] 
that he used to remove negative energy from the recipi-
ent of the ceremony…. Antonio clearly had a special gift.

My most cherished memories of Antonio were not just 
associated with his ceremonies, garden tours, or lessons 
on medicinal plants along lodge trails. Rather, they were 
in quieter moments. Some afternoons, we walked alone 
in the forest, with Antonio sharing stories and giving me 
detailed instruction regarding medicinal plants. He was 
a brother, father, mentor, teacher, friend, and healer all at 
the same time. He made me a better man, a better presi-
dent for ACEER, a better teacher, and a better friend. I still 
have the first shacapa Antonio ever made for me for my 
first ceremony with him. It is now more than 25 years old.

Antonio tirelessly continued to share his knowledge 
and ceremonies with ACEER workshop attendees right 
up to his passing. The last was in 2019 for a Neumann 
University workshop in Iquitos. Upon his passing, the 
ACEER Board of Directors unanimously awarded Anto-
nio the ACEER Legacy Award, [which was] also awarded 
to Dr. Duke several years earlier, in recognition of 
Antonio’s lifelong commitment to rainforest conserva-
tion and fostering the healing power of Amazonian 
medicinal plants, as well as indigenous knowledge and 
wisdom. He remains, even now, the Man of Light.

Rodriguez Gomez, who Montero Pisco mentored for 25 
years, wrote (email to A. Ottesen, June 14, 2021; translated by 
A. Ottesen):

Antonio was raised by his grandparents from 
age four in a small town … in northern Peru. 
He grew up paddling canoes, making nets, fish-
ing, gathering fruits, digging yuca [Manihot escu-
lenta, Euphorbiaceae], caring for chickens, handling 
machetes, and learning the trees and plants of the forest.

When Don Antonio was nine years old, his grand-
father, who was the shaman of the community, began 
his shaman training by bringing him to a giant lupuna 
[Ceiba pentandra, Malvaceae] tree, also known as “the 
Ceiba tree,” in the middle of the forest and left him 
there alone for a month. He was told to drill into 
the bark of the tree, put a calabash [Crescentia cujete, 
Bignoniaceae] gourd in the hole, cover it, and wait for 
eight days. After the eight days, the gelatinous tree sap 
became a meal to complement his fasting. No sugar, no 
salt: just a little dried fish, and no speaking to anyone.

“During the days that I was alone in the jungle, I saw 
things that I had never seen before, and I was scared,” 
Antonio said. “My grandfather said they were the spirits of 
the forest. I was so scared that I cried, I tried to run away.”

"He learned the shapes of plants during his teens, 
while he worked as a rubber tree scout for a rubber 
company. He also spent time working in the city of 
Iquitos as a baker. But he always came back to the 
jungle. At age 20, he became a practicing shaman.  

Don Antonio was also shaman and friend to 
renowned ethnobotanist Dr. Jim Duke. The two 
spent many hours together listening to the plants, 
learning their secrets, and sharing information with 
students of many nationalities and backgrounds.

Antonio Montero Pisco is survived by his wife Asteria 
Vilchez and his children Marina, Mersy, Antonio, Nilton, 
Milieiv, and Odiseo. 
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By Hannah Bauman

Frank Stephen D’Amelio Sr., co-founder of Bio-
Botanica and Nature’s Answer, died on June 11, 2021, 
from complications due to COVID-19. Through his 
Hauppauge, New York-based supplement manu-
facturing and supply businesses, D’Amelio, with 
his co-founder and wife Josephine, pioneered new 
extraction techniques and helped the fledgling US 
botanical and supplement market grow to its current size. He 
was 81 years old.

D’Amelio was born on June 8, 1940, and showed an interest 
in plants and chemistry at an early age. He was encouraged by 
his grandmother, a midwife who used herbal remedies at home. 
However, he did not pursue this passion until later in life and 
managed a construction business before he and Josephine pivoted 
to herbs and founded Bio-Botanica in 1972. Initially, the family 
business manufactured a line of concentrated herbal extracts that 
contained 1,000 mg of herb per milliliter of extract. D’Amelio, 
Josephine, and their sons filled and labeled the bottles by hand.

The next year, D’Amelio developed the company’s proprietary 
Bio-Chelation® process, which produces extracts with low to no 
alcohol and avoids the use of other potentially toxic solvents. In 
1976, he began to supply bulk materials and manufacture other 
finished products. In 1980, he broke ground on Bio-Botanica’s 
manufacturing facility in Hauppauge, where it continues to 
operate today. The original building was 18,000 square feet; it 
has since expanded to its current 140,000 square feet and houses 
manufacturing operations, research and development, a qual-
ity control department, warehouse, and laboratory. In 1992, 
D’Amelio split the company into its extract manufacturing arm, 
Bio-Botanica, and finished product arm, Nature’s Answer.

D’Amelio also developed an in-house advanced botanical 
fingerprint technology and received several patents for extraction 
methods and processes under the Bio-Botanica name. He also 
founded Bio-Botanica’s own private herbarium. Through the 
herbarium and fingerprinting technology, the company could 
ensure the authenticity of the herbs it provided and used. The 
herbarium currently contains about 800 authenticated botanical 
specimens from around the world.

D’Amelio served as a consultant on botanical drugs for AOAC 
International (which establishes standard analytical methods 
that ensure the safety and integrity of foods and other products) 
and was a member of numerous industry and scientific organi-
zations, including the Institute of Food Technologists; AOAC 
International; the Cosmetic, Toiletry & Fragrance Association 
of South Africa; and the American Herbal Products Association. 
He authored several articles on botanicals and books, including 
The Botanical Practitioner (Holistic Publishing Inc., 1982) and 
Botanicals: A Phytocosmetic Desk Reference (CRC Press, 1998). He 
received numerous recognitions from the broader supplement 
community for his accomplishments, including being named an 
industry leader by New Hope Network in 2014.

Ellen Kamhi, PhD, RN, worked with D’Amelio for decades 
as the official herbalist and, later, professional herbal consultant 

for Nature’s Answer. “Frank had a deep compas-
sion and depth of understanding about the inter-
connectedness of all things, including the bond 
between humans and plants,” she wrote (email, 
June 24, 2021). “He treated all members of his 
large family, including his employees, with the 
same down-to-earth compassion, whether they 
are a top PhD scientist in botanical pharmacol-
ogy or a maintenance worker in his factory…. It 
has been an honor to be his friend and employee 
for close to 50 years.”

American Botanical Council Founder and 
Executive Director Mark Blumenthal and 

D’Amelio were friends and colleagues for about 45 years, starting 
with a business relationship in the 1970s. “Frank was an ardent 
student of herbs and botanical formulations, especially the Eclec-
tic medical movement, as epitomized by the writings and extrac-
tion techniques of the famous John Uri Lloyd in the early 20th 
century,” Blumenthal wrote (email, July 15, 2021). “He spent 
countless hours in his own laboratory in his home in Florida. I 
met him in the mid-1970s, when he and his wife Jo introduced 
what was probably the very first line of botanical extracts to the 
incipient herb market in the United States. He was a true pioneer 
in the modern herbal industry. He loved herbs and laboratory 
equipment and methodology and would talk about them almost 
endlessly.”

D’Amelio was respected by many of his herb industry colleagues 
in the New York City area who were already in business wholesal-
ing herbs and spices when he and his wife started their business 
in 1972. Jim Adelson owned Aphrodisia, a retail store in Green-
wich Village that he started in 1969 and which became a large 
wholesaler from a warehouse in Brooklyn. He sold bulk herbs to 
D’Amelio for his extracts. “My relationship with Frank went back 
to the early 1970s,” Adelson wrote (email to M. Blumenthal, July 
15, 2021). “I sold his extracts, and he bought some of his botani-
cals from me. It was truly the herb trade, as we frequently didn’t 
have the money to pay each other, so we traded products. Almost 
50 years later, I could count on him as a great friend, and I would 
always look forward to the next time that I would see him, share a 
smile, and rehash our old adventures. I wish comfort and condo-
lences to his wonderful family.”

Peter Landes of KHL Flavors in Maspeth, New York, a supplier 
of bulk herbs and spices, was a supplier of Bio-Botanica. “Frank 
will be remembered as one of the pioneers of American herbal 
extract production and even more for his unending curiosity and 
encyclopedic knowledge [about] herbal medicine,” Landes wrote 
(email to M. Blumenthal, July 15, 2021). “I will also remember 
him for his unfailing good humor and enthusiastic bad golf. 
Frank was always up for the next interesting development in 
botanical science, business, and life in general. He will be missed 
by his many friends in the herb industry. My profound sympa-
thies to Josephine and the whole D’Amelio family.”

Frank D’Amelio Sr. is survived by his wife of 60 years, Jose-
phine; their three sons, Frank Jr., Dean, and Michael; and many 
grandchildren and great-grandchildren.

Bio-Botanica/Nature’s Answer, which currently has more than 
200 employees, will remain a family business, with Frank Jr. and 
Dean maintaining leadership positions in the company. 

Frank Stephen D’Amelio Sr.
1940 – 2021
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By Anil K. Goel, PhD

S.K. Jain, PhD, FNA,* a renowned bota-
nist with global recognition and popu-
larly known as the “Father of Indian 
Ethnobotany,” died peacefully at home 
due to COVID-19 on April 20, 2021, at 
age 94. He was born on June 30, 1926, in 
Amroha, Uttar Pradesh, India. He belonged to a farmer’s 
family in Seohara township, Uttar Pradesh.1-3 

In 1946, he received his master’s degree at the University 
of Allahabad in Allahabad, Uttar Pradesh. At the university, 
Jain worked with Professor M.B. Raizada for postgradu-
ate training in plant taxonomy. Then, from 1946 to 1947, 
he worked at the Division of Mycology and Plant Pathol-
ogy of the Indian Agricultural Research Institute in Delhi 
for postgraduate dissertation work. In 1947, the year India 
gained independence, Jain started his scientific career as 
an assistant professor at Meerut College, Meerut, Uttar 
Pradesh, and was there until 1949. 

He married Satya Jain, a Hindi scholar, on May 5, 1948. 
After Meerut College, Jain worked as a paid trainee in plant 
taxonomy at the Indian Botanic Garden near Kolkata and 
later at the Forest Research Institute in Dehradun (a train-
ing institute of the Indian Council of Forestry Research and 
Education [ICFRE]) under the guidance of Raizada from 
1949 to 1951. There, he met Norman Loftus Bor, ScD, a 
world-renowned taxonomist on grasses (Poaceae). 

Jain served on the editorial staff at the Council of 
Scientific and Industrial Research (CSIR) – Publication 
and Information Directorate in New Delhi (now CSIR – 
National Institute of Science Communication and Infor-
mation Resources [CSIR – NISCAIR]) from 1951 to 1953 
and at CSIR – National Botanical Research Institute (CSIR 
– NBRI) in Lucknow as senior scientific assistant for the 
herbarium from 1953 to 1956. 

Later, he joined the Botanical Survey of India (BSI) at 
the Pune Regional Centre as systematic botanist from 1956 
to 1960. He also served as economic botanist at BSI Alla-
habad and Kolkata from 1960 to 1971. This position was 
recommended by the late E.K. Janaki Ammal, PhD, who 
was revising the mandate of the BSI. She assigned Jain to 
carry out research on ethnobotany.

In 1965, Jain earned his doctorate from Pune Univer-
sity under the guidance of Hermenegild Santapau, PhD, 
a renowned taxonomist who was the director of the BSI. 
Jain then served at the BSI’s Shillong and Kolkata centers 
from 1971 to 1977 as deputy director. Jain became the joint 
director of the BSI’s Kolkata center and then became the 
director in 1978 until his retirement in June 1984. After 
retirement, Jain joined the CSIR – NBRI in Lucknow after 
being awarded a Pitambar Pant National Environment 

Fellowship from the Ministry of Environ-
ment, Forest and Climate Change for a 
period of three years. 

Jain specialized in ethnobotany, medicinal 
plants, plant taxonomy (particularly floris-
tics, grasses, and orchids [Orchidaceae]), 
and conservation of endangered taxa. Jain 
described more than 25 taxa new to science, 
and one genus and more than 20 species 
were named after him. He intensively 
explored all over India, including Andaman 
and Nicobar Islands, and consulted on most 

of the major Indian herbaria, as well as some in Australia, 
China, France, Indonesia, Russia, Singapore, Thailand, the 
United Kingdom, and the United States. 

Jain pioneered the Flora of India Scheme in 1977 at the 
BSI, a major project devoted to inventorying the plant life 
of India. He launched a research project on endangered 
and endemic species in India that covered national parks 
and wildlife sanctuaries. Jain also organized the “All India 
Coordinated Research Project on Ethnobiology,” a multi-
institutional research project sponsored by what is now the 
Ministry of Environment, Forest and Climate Change in 
1982.

In 1986, Jain was named emeritus scientist by CSIR 
for his project “Comparative and Deductive Studies in 
Ethnobotany.” The outcome of this project was his famous 
book Dictionary of Indian Folk Medicine and Ethnobotany 
(Deep Publications, 1991). During a turmeric (Curcuma 
longa, Zingiberaceae) patent case in 1995, this publication 
was used as evidence in US courts and helped India win the 
case. Two scientists in the United States attempted to regis-
ter a patent for powdered turmeric for wound healing,4 but 
the US Patent and Trademark Office revoked the patent 
after a lengthy legal battle initiated by CSIR on the grounds 
of turmeric’s longstanding traditional use. 

Jain was the founding president of the Society of Ethno-
botanists (SEB) in 1980. In 1989, to promote and enrich 
the field of ethnobotany, he started Ethnobotany, the inter-
national journal of the SEB. In 1992, Jain launched three 
medal awards given by SEB to encourage active ethnobota-
nists. He organized more than 15 training courses from 
1986 to 2004 at various locations to inculcate and promote 
ethnobotany. In 1994, he organized the IV International 
Congress on Ethnobiology at CSIR – NBRI, which was 
attended by more than 300 participants, including 82 
foreign delegates. 

On August 14, 1995, Jain laid the foundation of the Insti-
tute of Ethnobiology (IOE) in Lucknow. He became the 
first honorary director of IOE. In 2002, IOE was shifted 
to Jiwaji University, Gwalior, Madhya Pradesh. In 2012, 
it was renamed the S.K. Jain Institute of Ethnobiology to 
commemorate his significant contributions. Jain helped 
establish ethnobotany in India and mentored and guided 
several students in ethnobotany, plant taxonomy, and 
conservation. His sustained efforts helped various univer-

Sudhanshu Kumar Jain
1926 – 2021

* Fellow of the Indian National Science Academy
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sities include ethnobotany in curricula for graduate, post-
graduate, MPhil, and DPhil programs.

Jain received numerous prestigious national and inter-
national awards and fellowships, including fellow of the 
Indian National Science Academy (INSA) (1982) and 
Linnean Society of London; the Panchanan Maheshwari 
Medal from the Indian Botanical Society (1982); J.W. 
Harshberger Medal from the SEB (1992); Professor Shyam 
Bahadur Saksena Memorial Award from INSA (1996); 
Dr. H. Santapau Medal from the Association for Plant 
Taxonomy (2002); William Carey Medal (2006); and life-
time achievement awards from the IOE (2013), the Indian 
Botanical Society (2018), and the BSI (2020).5 

He was the first Asian to receive the Distinguished 
Economic Botanist Award from the Society for Economic 
Botany in 1999. He published more than 380 research 
papers and popular articles (including 176 publications 
in ethnobotany) in national and international journals 
and magazines, authored/edited more than 52 books, and 
guided more than 14 doctoral students at various universi-
ties. 

Jain was invited to lecture at several organizations and 
universities, including Harvard University. Partly because 
of his efforts, many funding agencies now regard ethnobot-
any as a notable area of research. Jain continued to promote 
ethnobotany until his death. His later ideas about stud-

ies on urban ethnobotany were timely and will be carried 
forward by his disciples. Jain was a source of inspiration, 
and he had a sharp memory. He remembered most things 
and was a living encyclopedia.

S.K. Jain is survived by his wife, Satya; three sons, Sunil, 
Arun, and Yogesh; and six grandchildren. 

 
Anil K. Goel, PhD, is the vice president of the Society of 
Ethnobotanists, the former chief scientist and head of the 
Botanic Garden and Floriculture at CSIR – NBRI, Lucknow, 
and was mentored by S.K. Jain in the areas of ethnobotany, 
plant taxonomy, and conservation. 
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By Angela I. Calderón, PhD, and Djaja Doel Soejarto, PhD

Pharmacognosy lost a prodigious scientist on Decem-
ber 14, 2020, with the death of Professor Mahabir Prashad 
Gupta, PhD, 78, due to lung complications from COVID-
19. He was a world-renowned pharmacognosist, celebrated 
for his pioneering research on ethnobotany, bioprospection, 
natural products chemistry, and drug discovery from tropi-
cal plants that represent the biodiversity of Latin America, 
particularly Panama. 

Born in Gajsinghpur, Rajasthan, India, on October 3, 
1942, Gupta received a bachelor’s degree in pharmacy from 
the University of Rajasthan in 1963 and a master’s degree 
in pharmacy from Banaras Hindu University in Varanasi, 
Uttar Pradesh, in 1965. After working in India for two 
years, he pursued his doctoral studies at Washington State 
University in Pullman, Washington. Immediately after 
receiving his PhD in 1971, he was awarded an Alexander 
von Humboldt Research Fellowship, which allowed him to 
travel to the University of Munich to work with Professor 
Hildebert Wagner, PhD, on drug discovery from plants. In 

1972, he joined the 
College of Pharmacy 
of the University 
of Panama, where 
he stayed until his 
death, dedicating 
his professional life 
to the advancement 
of pharmacognosy 
research in Panama, 
the Caribbean, and 
Latin America in 
general. 

He is well 
known for his book 
Plantas Medicina-
les Iberoamericanas 

(Ibero-American Medicinal Plants; Convenio Andrés Bello, 
2008), which captures his remarkable ability of fostering 
international cooperation in natural product drug discov-
ery in Latin America, Spain, and Portugal.1 He published 
266 research articles and more than a dozen books. He was 
a respected teacher of pharmacognosy at the University of 
Panama. Among his many accomplishments, he became the 
dean of the School of Pharmacy, and he founded and, for 
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many years, led the Center for Pharmacognostic Research 
on Panamanian Flora, which is widely known as CIFLO-
RPAN, a well-known research center at the university and 
a cradle of a new generation of researchers. 

He was the executive director of the INTERCIENCIA 
Association for the promotion of science in the Ameri-
cas and was a fellow of The World Academy of Sciences 
(TWAS) and a TWAS council member for Latin Amer-
ica and the Caribbean. He was a recipient of the Ameri-
can Association for the Advancement of Science (AAAS) 
Award for International Scientific Cooperation in 2003. 
Among other recognitions, Gupta received honorary 
doctorates from the National University of the Peruvian 
Amazon (UNAP), Peru, in 2005 and the University of 
the Valley of Itajaí (UNIVALI), Brazil, in 2014. He also 
advised the Organization of American States and the Pan 
American Health Organization on herbal medicines.

By securing cooperative grants, Gupta helped enable 
the training of more than 1,600 Latin American scien-
tists in natural products drug discovery, according to 
AAAS.2 He participated in quality-control projects that 
led to greater demand for improved standards for drug 
products in Chile, Costa Rica, Mexico, and Panama. 
Starting in 1985, his leadership in the Ibero-American 
Programme on Science and Technology for Development 
(CYTED) helped lead to scientific cooperation among 
19 Latin American countries, Spain, and Portugal. This 
program involved participation of more than 1,300 scien-
tists at more than 250 research centers. Thousands of plant 
extracts from these countries were screened for the poten-
tial treatment of depression, HIV/AIDS, and malaria. 
That research produced more than 300 papers and at least 
40 doctoral degrees.

The quality of Gupta’s mentorship is exemplified by 
the first author of this obituary (AIC), a former pharmacy 
student at the University of Panama. She had the great 
privilege to have Professor Gupta as her undergraduate 
research advisor. As a mentor, Gupta encouraged her to 
apply for the prestigious Fulbright Fellowship to pursue a 
master’s degree in pharmacognosy at the College of Phar-
macy at the University of Illinois at Chicago (UIC) under 
the second author’s (DDS’) mentorship. This led to a close 
collaboration between Gupta and members of UIC on 
projects to demonstrate the pharmaceutical potential of 
plants in a tropical forest of Panama.3 After obtaining her 
doctorate from Gupta’s friend and longtime collaborator 
Kurt Hostettmann, PhD, at the University of Lausanne 
in Lausanne, Switzerland, she joined CIFLORPAN and 
worked under the guidance of Gupta for several years. 
Gupta’s mentorship positively impacted her career, and she 
will always be grateful for his help and support. 

Although the second author’s interactions with Gupta 
were more limited, these collaborations were memorable 
and rewarding. DDS remembers Gupta’s visits to UIC 
in the 1980s and 1990s and contributed to several papers 
that Gupta and his colleagues submitted for publication 
in the Journal of Ethnopharmacology in the 1990s, while 

DDS was an editor of this journal. Gupta published 13 
articles in the journal during DDS’ term as editor. Other 
memorable interactions include a meeting of the Program 
of Applied Research to Popular Medicine in the Caribbean 
(TRAMIL) in Antigua-Barbuda in 1991 and running a 
course on international phytopharmacology at the Insti-
tute of Natural Sciences at the Universidad Central del 
Ecuador in Quito, Ecuador, in 1994. In every case, Gupta 
demonstrated a deep knowledge of the study of medicinal 
plants, especially medicinal plants of Panama. He was very 
friendly, courteous, and a real gentleman. 

Members of the pharmacognosy community on five 
continents fondly recall his pleasant demeanor, deep 
knowledge of Panamanian flora, and his ability to foster 
training of scientists in Latin America and international 
collaboration in natural drug discovery among this region 
and South America, the United States, Europe, and Asia.

Both authors of this obituary are grateful to have 
had the opportunity to interact and work with such an 
outstanding mentor, boss, friend, and human being. His 
loss is deeply felt. He is survived by his wife, Olga Gupta, 
and their three children, Rajesh, Sanjay, and Purni. 

 
Angela I. Calderón, PhD, is an associate professor in the 
Department of Drug Discovery and Development, Harri-
son School of Pharmacy, Auburn University. She specializes 
in natural drug products research, specifically applications of 
mass spectrometry to natural products drug discovery, and 
quality and safety assessment of botanical dietary supplements.

Djaja Doel Soejarto, PhD, is professor emeritus in the 
Department of Pharmaceutical Sciences, College of Phar-
macy, University of Illinois at Chicago, and an adjunct 
curator (botany) at the Field Museum of Natural History in 
Chicago. 
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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: Pineapple” article with references, by ABC Education Coordinator Jenny Perez, 
is available on ABC’s website in the HerbalEGram section (July 2021). 

PINEAPPLE

FOOD AS 
MEDICINE

The pineapple (Ananas comosus, Bromeliaceae) fruit 
became a luxurious status symbol outside of its native 
South America and a prized commercial commod-
ity throughout the Pacific Islands. It also has a long 
history of use in traditional medicine systems through-
out South America. Various parts of the pineapple 
plant have been used medicinally to regulate blood 
sugar, as a diuretic, and more. In modern times, the 
uses of pineapple have expanded as clinical research 
investigates bromelain, an enzyme present in many 
parts of the plant with possible benefits for osteoarthri-
tis, periodontitis, and cardiovascular disease. 

Fast Facts
	• Pineapple is known as the “queen of fruits” due to its enjoyable 

flavor, and its original name comes from the Tupí word nanas, 
which means “excellent fruit” or “exquisite fruit.”

	• Pineapple traditionally was used throughout South America as a 
medicine for digestion-related disorders, as an appetite stimulant, 
and for nausea and even morning sickness.

	• In the 1600s, pineapple was so coveted by King Charles II of 
England that he posed for a portrait depicting him receiving this 
rare fruit as a gift.

	• Pineapple leaf fibers are strong, soft, and durable and are used in 
textiles to produce piña cloth.

Phytochemical Focus
•	 Pineapple is the only known natural source of bromelain, a 

mixture of protein-digesting enzymes, glycoproteins, and carbo-
hydrates that assists in the digestion of proteins, breaking them 
down into amino acids.

•	 Bromelain has been investigated for its potential benefits for condi-
tions including osteoarthritis, cardiovascular disease, and acne.

Nutrition Profile 
Per 165 grams of pineapple fruit

Excellent source of

Vitamin C 78.9 mg 87.7% DV

Manganese 1.53 mg 66.5% DV

Copper 0.18 mg 20% DV

Vitamin B6 0.19 mg 11.2% DV

Good source of

Vitamin B1 0.13 mg 10.8% DV

Dietary Fiber 2.31 g 7.7% DV

Folate 29.7 mcg 7.4% DV

Vitamin B3 0.83 mg 5.2% DV

Pineapple Ananas comosus
Photo ©2021 Steven Foster
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