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dear reader
Our cover story focuses on the highly popular ingredient cannabidiol 

(CBD), a valuable compound found in Cannabis, including hemp 
and medical cannabis. Much of the commercial supply of CBD is 
sourced from hemp, which in the United States is legally defined as 
cannabis with a tetrahydrocannabinol (THC, the primary psychoac-
tive compound in cannabis) concentration below 0.3%. As the annual 
HerbalGram Herb Market Report in this issue shows, CBD rose to 
become the most popular herbal “dietary supplement” ingredient (even 
though it is not officially allowed as such by the US Food and Drug 

Administration) in the natural retail channel in 2018 and again in 2019, displacing the previously 
top-selling turmeric, which held the top position from 2013 to 2017. 

CBD sales have skyrocketed in the past few years, with an estimated 1,700 companies in the 
United States selling the ingredient. CBD retail shops have popped up in strip centers and shop-
ping malls, and CBD products are widely available through online sellers, many of whom have little 
experience in the herb and dietary supplement industry or knowledge of good manufacturing prac-
tices (GMPs) and other relevant regulations. Unsubstantiated claims for the physiological effects of 
CBD have been rampant, many of which have been promoted by inexperienced sellers, presumably 
motivated by economic gain.

To assess the potential health benefits of CBD, we present a review article on its pharmacology 
and published clinical trials. The article is authored by Nishi Whiteley, an expert in cannabis thera-
peutics, and Ethan Russo, MD, an internationally known authority on cannabis clinical pharma-
cology and a longtime member of the ABC Advisory Board. Their review concludes: “The promise 
of properly constituted CBD preparations for improving public health is great for treatment and 
prevention of a wide variety of diseases, conditions, and ailments.”

As we have done for more than 20 years, this issue contains the annual Herb Market Report, 
one of our most-cited articles each year. The 16-page report — from HerbalGram Managing Editor 
Tyler Smith and co-authors Georgia May and Veronica Eckl from market research firm SPINS and 
Claire Morton Reynolds from Nutrition Business Journal — shows another significant increase in 
US sales of herbal dietary supplements of 8.6% from 2018 to 2019, with sales totaling more than 
$9.6 billion in 2019. In addition, we present preliminary sales statistics for the first six months of 
2020, which reveal significant increases in consumer spending on some dietary supplements in 
response to the COVID-19 pandemic, particularly for immune-potentiating herbs and fungi (e.g., 
echinacea, elderberry, shiitake, and more).

Continuing with our ongoing coverage of conservation and sustainability issues as they relate to 
herbs and medicinal plants, we present two articles on this topic in this issue. HerbalGram Assistant 
Editor Connor Yearsley informs about North America’s favorite indigenous sweetener, maple syrup, 
and the challenges that maple trees and syrup producers are facing during a time of climate change. 
He asks if this breakfast table staple is in danger of “tapping out!”

In addition, Patricia De Angelis of the US Fish and Wildlife Service and Anastasiya Timoshyna, 
TRAFFIC’s Senior Programme Coordinator for Sustainable Trade, report on the most recent 
meeting of CITES (the Convention on International Trade in Endangered Species of Wild Fauna 
and Flora), where members discussed the current status of some of the world’s endangered, threat-
ened, or otherwise at-risk plants and potential future directions for the convention. De Angelis and 
Timoshyna provide a detailed summary of some of these conversations and related decisions, with 
a focus on developments pertaining to medicinal and aromatic plants.

This issue’s herb profile covers one of my favorite fruits: fig. Fig has a long history of use as a food 
and traditional medicine and is a prime example of a common food with traditional uses supported 
by modern scientific research. As always, a tip of the hat to our good friends Josef Brinckmann and 
Thomas Brendler for yet another excellent deep dive into a fascinating botanical medicine.

And finally, we honor the lives of numerous persons who have contributed to progress related to 
herbs and medicinal plants: South Pacific botanist Art Whistler, PhD; West African herb devel-
oper Diane Robertson Winn; CBD icon Charlotte Figi; medical cannabis pioneer and legalization 
advocate Lester Grinspoon, MD; and botanist, aster expert, and University of Texas herbarium 
steward Billie Lee Turner, PhD. Their contributions have enriched our lives in countless ways, and 
will continue to do so.
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36  Cannabidiol: A Race to Relief
 By Nishi Whiteley and Ethan Russo, 

MD
 Cannabidiol (CBD), a non-intoxicating 

component of the cannabis (Cannabis spp., 
Cannabaceae) plant, is one of the fastest-
growing ingredients in the dietary supple-
ment market in the United States. 
This compound is of great inter-
est to the natural products and 
pharmaceutical industries for its 
ability to modulate the endocannabi-
noid system, related therapeutic benefits, 
and attractive safety profile.

46  Is Maple Tapping Out?
 By Connor Yearsley
 Maple trees and syrup are iconic parts of the 

history and culture of northeastern North Amer-
ica, and the syrup is now enjoyed in almost 
60 countries around the world. Because 
of improved technology and harvesting 
methods, sugar makers are now harvesting more 
maple sap per tree than ever before. However, due 
to climate change, some studies project that syrup 
yields may decrease across much of sugar maple’s range 
by the end of this century. Sugar makers and the trees 
themselves face an uncertain future.

54  US Sales of Herbal Supplements 
Increase by 8.6% in 2019

 By Tyler Smith, Georgia May, Veronica 
Eckl, and Claire Morton Reynolds

 Consumer spending on herbal dietary supplements in the United States 
surpassed $9.6 billion in 2019, an 8.6% increase in total sales from 2018, accord-
ing to the Nutrition Business Journal. CBD was the standout ingredient in 2019, with 
this cannabis compound experiencing the largest percentage sales increases in both main-
stream and natural retail outlets. Sales of fungi products and herbs commonly used for 
immune health also helped fuel growth in both channels in 2019 — a trend that contin-
ued into the first half of 2020 during the COVID-19 pandemic, according to statistics 
provided by the market research firm SPINS.

Maple Acer spp.
Photo ©2020 Lilla Frerich
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By Josef Brinckmann and Thomas Brendler

INTRODUCTION
With about 750 species, the genus Ficus, which belongs to 

the mulberry family (Moraceae), is one of the largest genera 
of flowering plants.1,2 The Transcaucasia region (Armenia, 
Azerbaijan, Georgia, Iran, and Turkey) has been suggested 
as one of the centers of origin and diversity of the species.3 
Wild fig (F. carica) trees are widespread and considered 
to be native to parts of southern Asia (Iran), western Asia 
(Armenia, Azerbaijan, Georgia, and Turkey), and central 
Asia (Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbeki-
stan).4 Two subspecies, F. carica subsp. carica and F. carica 
subsp. rupestris, are specifically reported to occur in both 
Iran5 and Turkey.6 

There are four fig cultivar-types — Common, Smyrna, 
San Pedro, and Caprifig3 — and due to the long history 
of fig cultivation, hundreds of cultivars exist within these 
four types.7 There are also hundreds of genotypes (figs of 
different genetic composition).8 Each cultivar can include 
multiple genotypes. Several Caprifig (F. carica var. caprifi-
cus) cultivars are commonly grown in the eastern Mediter-
ranean region of Turkey.9 Nearly all fig trees cultivated in 
Fars province, Iran, are the Sabz cultivar, a Smyrna cultivar-
type.10 

The fruit sac of the fig is a type of inflorescence or, in 
pomological terms, a “syconium,” a fleshy, hollow receptacle 
in which pistils can accommodate either a wasp egg until it 
hatches or fig seeds.1 Due to significant polymorphism, figs 
exhibit diverse morphological characteristics and ecological 
adaptations.11 Providing a general description of F. carica 
is difficult, as the color, shape, and size of plant parts vary 
considerably among the many different types. The Pharma-
copoeia Helvetica describes “Caricae fructus” as the dried, 
whole infructescence (fruiting stage of an inflorescence) 
of F. carica, containing a minimum of 45% extractive 
matter.12 For the purposes of this article, this syconium will 
generally be referred to as the “fruit” of the plant. 

An extraordinary mutualism (mutual dependence for 
survival) exists between figs and their pollinating wasps. 
This fig-wasp interaction has been ongoing for more than 
80 million years.13 Ficus carica fruits are pollinated exclu-
sively by the female fig wasp (Blastophaga psenes, Agaonidae) 
that enters the fig through the ostiole (the small opening of 
the involuted fig inflorescence) to oviposit (lay eggs). 

The fig tree is gynodioecious (having female flowers on 
one tree and hermaphrodite flowers on another) and func-
tionally dioecious (male and female flowers occur on sepa-
rate trees).9 Female fig trees have long-styled female flowers 
that do not host wasp larvae. This fruit produces seeds but 
no pollen. Male fig trees have short-styled female flowers 

that host wasp larvae but produce very few seeds. Figs from 
functionally male trees produce pollen and also harbor 
wasps (pollen vectors). When a wasp emerges from a fig 
cavity, dusted with pollen, it has about one day to find and 
enter a receptive fig (on male or female trees) in its short 
lifespan outside of figs.14

A recent study that investigated the traditional knowl-
edge of wild edible plants used by indigenous people in 
Yeşilli (Mardin province in southeastern Turkey) found F. 
carica subsp. carica to be among the most culturally impor-
tant taxa.15 Fig fruit is also one of Turkey’s leading export 
crops. Its largest fig tree populations are found on the 
shores of the Black Sea, Marmara Sea, and Aegean Sea in 
the Mediterranean region, and along rivers in southeastern 
and central Anatolia. Wild fig trees also are found in valleys 
in the provinces of Siirt, Diyarbakır, Gaziantep (southeast-
ern Anatolia), and Elazığ (eastern Anatolia), and on Ahır 
Mountain in Kahramanmaraş province (Mediterranean 
region).6 Furthermore, Turkey is, by far, the world’s lead-
ing producer and exporter of figs, having exported nearly 
85,000 metric tons in 2019.16 The United States imported 
15,049 metric tons of figs and fig products in 2019, mainly 
from Turkey, with relatively smaller amounts brought in 
from Greece, Mexico, Spain, Italy, and a few other coun-
tries.17 Although the United States does not import figs 
from Iran at this time, Iran is also a major fig producer and 
exporter to the global market. About 90% of Iranian dried 
figs are produced in Fars province.10

Figs have a considerable food-medicine overlap based 
on traditional uses.18 Ficus carica fruit is used as a medici-
nal ingredient of formulations, particularly in the Unani 
system of medicine,19 but its therapeutic uses also are docu-
mented in both folk and traditional European herbal medi-
cines,12 as well as in Iranian traditional medicine. Other 
Ficus species and plant parts also are used medicinally. For 
example, the bark of F. religiosa and the fruit of F. glomerata 
and F. hispida are used in the Indian systems of medicine. 
However, this article concerns mainly the fruit of F. carica. 

HISTORY AND CULTURAL SIGNIFICANCE
According to a passage in the Book of Genesis of the 

Bible, after eating the forbidden fruit, Adam and Eve real-
ized that they were naked and quickly covered themselves 
in fig leaves. Later on, the Book of Deuteronomy says that 
God gave the Hebrews a land rich in figs.20 The biblical fig, 
however, was likely not F. carica, but rather the sycamore fig 
(F. sycomorus).18

In his 1737 work Genera Plantarum, Swedish botanist 
Carl Linnaeus (1707-1778) assigned the genus name Ficus.21 
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In the 1759 edition of Systema Naturae, Linnaeus named 
eight Ficus species, including carica.22 The Latin genus 
name Ficus, meaning fig tree, is the origin of the various 
European common names such as fica (Italian), figo (Portu-
guese), higo (Spanish), figue (French), Feige (German), vijg 
(Dutch), and fig (English).20 The species name carica stems 
from the Latin term caricus, meaning a fig “from Caria,” a 
region of western Anatolia, also known as Asia Minor or 
Asian Turkey.23 In the fourth century BCE, philosopher 
Theophrastus (ca. 371–287 BCE) reportedly stated that 
most of the “good” fruits, such as the fig, had already been 
named.24

The earliest evidence of human consumption of figs 
comes from Pre-Pottery Neolithic A sites (ca. 10,000–8,800 
BCE) from the Jordan Valley to the Upper Euphra-
tes (mountains of southeastern Turkey). It is not 
certain whether figs at this time were entirely wild or 
if domestication had begun.25 In any case, F. carica 
is likely one of the oldest food and medicine tree 
crops domesticated and used by humans.18 While 
some archaeological evidence suggests that it has 
been cultivated for more than 11,000 years, possibly 
predating cereal grains,26 this has been disputed by 
other Ficus experts.27 

In the basalt desert of present-day Jordan, charcoal 
from fireplaces at an excavated late Neolithic site 
(dated to roughly 6490–6235 BCE) in Wadi Qattafi, 
contains evidence of F. carica trees. As the fig tree is 
hygrophilous (i.e., it grows in damp conditions), its 
occurrence here suggests that a wetter and more tree-
covered ecosystem existed previously, as opposed 
to its present-day arid zone condition.28 There is 
evidence of Levantine-Aegean trade in F. carica in 
the Late Bronze Age. Excavations of the Uluburun 
shipwreck off the Mediterranean coast of what is 
now Kaş, Turkey, which has been dated to about 
1350–1300 BCE, uncovered fruit cargo of figs, 
grapes (Vitis vinifera, Vitaceae), olives (Olea europaea, 
Oleaceae), and pomegranates (Punica granatum, 
Lythraceae), among other fruits and nuts.29 

Another excavation in Jordan known as Tell 
Dhiban (12 miles east of the Dead Sea) identi-
fied fig remains common to both the Iron Age (ca. 
1200–500 BCE) and Middle Islamic period (ca. mid-
ninth to 15th centuries CE).30 Some of the earliest 
evidence of fig trees in Jerusalem is provided by fig 
leaf imprints on sherds (fragments of pottery) dated 
to the Late Hellenistic period (second to first centu-
ries BCE), uncovered from the Giv’ati Parking Lot, 
Tyropoeon Valley, west of the entrance to the City of 
David.31 Plates of whole figs, which were presumably 
waiting to be eaten, are among the carbonized plants 
recovered from sites in Pompeii that were preserved 
after the volcanic eruption of Mount Vesuvius in 79 
CE.32

In the first century CE, naturalist Pliny the Elder 
(23 or 24–79) listed 29 varieties, with information 

on the locations where each was grown.24 Ficus carica is 
among the most cited taxa in a study of iatrosophia, a type 
of Greek medical handbook of Byzantine (330-1453) origin. 
The study found links between the iatrosophia text and 
current medicinal plant usage in Greek Orthodox monas-
teries on Cyprus.33 The medical use of figs in Bulgaria for 
cough is documented in a canon written in the Old Church 
Slavonic language by St. Ivan Rilski (876-946), Bulgaria’s 
first hermit.34,35 Fig trees reportedly were introduced to 
England around 1440. This may explain why fig seeds were 
found in abundance in the top layer of an archaeological 
excavation of a medieval sewer in the port city of Plymouth 
in southwestern England.36 In several medical formulations 
described in the Chilandar Medical Codex, considered to 

Fig Ficus carica
Photo ©2020 Steven Foster
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be the most significant medieval Serbian pharmacological 
manuscript on European medical science from the 12th 
to 16th centuries, F. carica fruit was described as having 
actions including purgative, expectorant, anthelmintic, anti-
depressant, tonic, and cold prevention.37

Traditional Medicinal Uses
In Fars province, Iran, figs traditionally are used as a 

purgative and for warts.38 In Omani traditional medicine, 
fig fruit, boiled in water, is drunk to relieve cough.39 In 
Greek folk medicine, the eating of large quantities of figs 
is said to expel intestinal worms.40 In the folk medicine of 
Montecorvino Rovella (inland Campania, Italy) an aqueous 
decoction, drunk as an antitussive, is prepared with dried fig, 
apple (Malus pumila, Rosaceae) fruit, sour cherry (Prunus 
cerasus, Rosaceae) fruit, almond (P. dulcis) epicarp (outer 
skin of the fruit) and maidenhair fern (Adiantum capillus-
veneris, Pteridaceae) leaf, with honey (produced by West-
ern honeybees, Apis mellifera, Apidae) added.41 On islands 
of Croatia in the Adriatic Sea, rakija travarica, a common 
traditional alcoholic beverage, is made from grape pomace 
distillate with figs and fennel (Foeniculum vulgare, Apiaceae) 
aerial parts, sage (Salvia officinalis, Lamiaceae) leaf, cade 
juniper (Juniperus oxycedrus, Cupressaceae) pseudo-fruit, 
carob (Ceratonia siliqua, Fabaceae) fruit, and wormwood 
(Artemisia absinthium, Asteraceae) flowering tops, among 
other local herbs.42

Fig fruit was included on the primary list of mate-
ria medica of the first edition of the Pharmacopoeia of the 
United States of America (USP 1820) and was included as a 
component of several preparations including “Confection 
of Senna,” also called “Lenitive Electuary,” for constipa-
tion, made from senna (Senna alexandrina, Fabaceae) leaf, 
coriander (Coriandrum sativum, Apiaceae) fruit, licorice 
(Glycyrrhiza glabra, Fabaceae) root, fig fruit, prune (Prunus 
domestica, Rosaceae) fruit, tamarind (Tamarindus indica, 
Fabaceae) fruit pulp, and refined sugar (made from Saccha-
rum officinarum, Poaceae).43 The medical uses and prop-
erties of Caricae fructus USP were described in the corre-
sponding first edition of the Dispensatory of the United States 
of America (USD 1833):

Figs are nutritious, laxative, and demulcent. In 
the fresh state, they are considered in the coun-
tries where they grow a wholesome and agreeable 
aliment. As we obtain them, they are apt, when 
eaten freely, to produce flatulence, pain in the 
bowels, and diarrhoea. Their chief medical use is 
as a laxative article of diet in cases of constipation. 
They occasionally enter into demulcent decoc-
tions; and when roasted or boiled, and split open, 
may be applied as a suppurative cataplasm to parts 
upon which an ordinary poultice cannot be conve-
niently retained.44

Figs were dismissed from the ninth decennial revision 
of the US Pharmacopoeia (USP IX 1910).45 As a result, the 
monographs Ficus USP VIII and Compound Syrup of Figs 
(Syrupus Ficorum Compositus) entered the fourth edition 

of The National Formulary (NF IV 1916).46 When an article 
was dismissed from the USP, it was generally admitted to 
the next edition of the NF.47 The status of fig as an official 
compendial article in the United States, however, came to 
an end when it was dismissed from the sixth edition of The 
National Formulary (NF VI 1936). In 1948, the US Federal 
Trade Commission (FTC) issued a cease-and-desist order 
to Universal Laboratories (Dallas, Texas) to stop advertis-
ing its product Syrup of Figs in ways that imply that fig 
fruit was the active ingredient responsible for the laxative 
effect. According to the FTC order, the fig content of the 
product had no therapeutic value, and the laxative effect was 
provided by other active ingredients.48

Although there were quality standards monographs for 
dried ripe figs as well as compound fig syrup (with senna 
pods) in the 1948 supplement to the sixth edition of the 
German Pharmacopoeia (DAB Erg.-B.6),49 these were omit-
ted from the seventh editions of the pharmacopeias of both 
former West Germany (DAB 7 1968) and former East 
Germany (DAB 7-DDR 1973).50 At the same time, however, 
versions of these monographs entered the sixth edition of the 
Pharmacopoeia Helvetica (PhHelv VI 1971) and remain offi-
cial in the currently valid 11th edition (PhHelv XI 2019).12 
In 1990, the German Commission E published a nega-
tive monograph for use of Caricae fructus (dried fruit of 
F. carica), as well as preparations thereof, as a laxative drug 
for constipation, stating that the claimed efficacy had not 
yet been sufficiently documented.51 The US Department 
of Agriculture (USDA) established the “United States Stan-
dards for Dried Figs” in 2001.52 In 2007, a monograph for 
“Anjeer fruit” (dried fleshy receptacles/fruits of F. carica) 
entered volume II of the Unani Pharmacopoeia of India.19

CURRENT AUTHORIZED USES IN 
COSMETICS, FOODS, AND MEDICINES

In the United States, figs are used mainly as conven-
tional food. USDA quality standards define US Grade A, 
US Grade B, and Substandard (the quality of dried figs that 
fails to meet the requirements of US Grade B).52 The US 
Food and Drug Administration (FDA) also provides speci-
fications for canned figs in the Code of Federal Regulations 
(21CFR Part 145).53 An independent Generally Recognized 
as Safe (GRAS) conclusion dossier (formerly called GRAS 
Self-Determination or Self-Affirmed GRAS) has been 
prepared for a specific branded abscisic acid (ABA)-enriched 
fig fruit extract (ABAlife®; Euromed, Spain). Nearly 70 fig-
containing products are listed in the US National Institutes 
of Health’s (NIH’s) Dietary Supplement Label Database. 
The listed dietary supplement products contain fig ingre-
dients in various forms including concentrate, extract, fruit 
powder, juice powder, and syrup.54

In Canada, in addition to use as a conventional food, fig 
fruit may also be used as an active ingredient of licensed 
natural health products (NHPs), which require pre-market-
ing authorization from the Natural and Non-prescription 
Health Products Directorate (NNHPD).55 Licensed NHPs 
that contain a fig preparation equivalent to 20 grams of 
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dried figs or 100 grams of fresh figs may be labeled with 
claim statement(s) to the effect of “Provides antioxidants 
that help protect against cell damage caused by free radi-
cals.”56 Certain fig ingredients also are permitted for use as 
non-medicinal components of licensed NHPs. For exam-
ple, fig fruit extract may be used as a skin-conditioning 
agent in topical NHPs, fig juice concentrate may be used 
as a color additive, natural flavor enhancer, or sweetener of 
orally ingested NHPs, and fig juice powder may be used as 
a cosmetic astringent.55

In the European Union (EU), F. carica fruit powder is 
authorized for use as a skin-conditioning component of 
cosmetic products. Extract of the fruit is authorized for use 
as a humectant (a substance that holds and retains moisture), 
fruit juice as an astringent ingredient, and fig fruit water 
(aqueous solution of the steam distillate obtained from the 
fruit) for masking function (to reduce or inhibit the basic 
odor or taste of the cosmetic product).57 Ficus carica fruit 
and other plant parts are also included on the BELFRIT 
(Belgium, France, and Italy) list of plants that are eligible 
for use in food supplements in the EU.58 And, as permitted 
under Article 13.1 of the European Commission regulation 
on nutrition and health claims, several general function 
claims have been proposed for F. carica fruit and leaf prepa-
rations.59 Regarding proposed antioxidant health claims, in 
2010, the European Food Safety Authority (EFSA) issued 
an opinion that no evidence had been provided to establish 
that having antioxidant activity, content, and/or proper-
ties is a beneficial physiological effect.60 EFSA opinions on 
other proposed claims are pending. 

In 2014, the German Federal Office of Consumer Protec-
tion and Food Safety (BVL) assessed and classified F. carica 
fruit as a common food without any known use as a medici-
nal product.61 In Switzerland, “Caricae sirupus composi-
tus” (compound fig syrup) is an official compendial article 
prepared from figs (Caricae fructus) in combination with 
senna pods (Sennae fructus) and non-active ingredients 
sucrose (Saccharum liquidum), ethanol (Ethanolum 96 per 
centum), peppermint (Mentha × piperita, Lamiaceae) aerial 
parts essential oil (Menthae piperitae aetheroleum), clove 
(Syzygium aromaticum, Myrtaceae) flower bud essential oil 
(Caryophylli floris aetheroleum), methyl-4-hydroxybenzo-
ate (Methylis parahydroxybenzoas), propyl-4-hydroxyben-
zoate (Propylis parahydroxybenzoas), and purified water 
(Aqua purificata).12 

In countries where the Unani system of medicine is 
recognized and practiced (e.g., Bangladesh, India, Malay-
sia, Pakistan, and Sri Lanka), dried ripe figs are used as 
a component of formulations for treating patients with 
conditions including splenitis (inflammation of the spleen), 
epilepsy, and asthma.19

MODERN RESEARCH
Though fig is well-established as a traditional medicine 

and ingredient in dietary supplements, pre-clinical and 
clinical research that validates traditional uses is relatively 
scant.62,63 The phytochemistry of fig fruit is complex due 

to the variety of compounds in the epidermis and pulp. 
The most prominent compounds include phenols and 
anthocyanins (Table 1), as well as carotenoids such as 
lutein, β-carotene, α-carotene, cryptoxanthin, lycopene, 
and zeaxanthin.64

Laboratory and Animal Studies
Alamgeer et al (2017) investigated the hypotensive activ-

ity of an aqueous methanolic extract of fig fruit in rats, 
as well as effects on heart rate and force of contraction.65 
The extract caused a significant decrease in blood pres-
sure, negative inotropic effects (weakening the force of 
muscular contractions), and chronotropic effects (chang-
ing heart rate), but it did not block the stimulatory effects 
of adrenaline or calcium chloride. The authors attributed 
these effects to the presence of flavonoids, phenols, and 
potassium and concluded that fig may reduce heart disease 
risk in hypertensive subjects and may affect coronary isch-
emia and reperfusion injury. Debib et al (2016) studied 
the effects of phenolic fractions of fig fruit and olive oil on 
carbon tetrachloride (CCl4)-induced hepatotoxicity in male 
Wistar rats. The fractions significantly prevented CCl4-
induced increases in levels of glutamate pyruvate trans-

Fig Ficus carica
Photo ©2020 Steven Foster
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aminase, glutamate oxaloacetate transaminase, and alkaline 
phosphatase, with a methanolic extract of dried fig being 
more hepatoprotective than dried fig itself.66 Alsahli et al 
(2019) also investigated the protective effect of a fig extract 
(exact composition not described) on CCl4-induced hepato-
toxicity in mice. The fig extract significantly restored altera-
tions in liver enzymes alanine aminotransferase, aspartate 
aminotransferase, and alkaline phosphatase, and reduced 
inflammation and blood vessel dilation caused by CCl4 
induction.67 Kore et al (2011) demonstrated nephropro-
tective effects of an aqueous-ethanolic fig extract through 
normalizing elevated levels of malondialdehyde in gentami-
cin-induced nephrotoxicity in rats.68 

Gilani et al (2008) attempted to establish the pharmaco-
logical basis for the traditional use of fig in inflammatory and 
spasmodic disorders. They investigated an aqueous-ethanolic 
fig extract for antispasmodic effects in isolated rabbit jeju-
num preparations and antiplatelet effects in an ex vivo model 
of human platelets.69 Results showed that spasmolytic and 
antiplatelet activities are likely mediated through the acti-
vation of adenosine triphosphate (ATP)-sensitive potassium 
channels. Oh et al (2011) investigated the laxative effects 
of figs in a beagle model of constipation induced by a high-
protein diet and movement restriction. Administration of 
fig paste significantly decreased segmental colonic transit 
time and increased stool weight.70 Lee et al (2012) examined 

the effects of fig paste in loperamide-induced 
constipation in a rat model. Fig paste improved 
fecal pellet number, weight, water content, thick-
ness, and mucin areas in the distal colon.71 Rtibi 
et al (2018) studied the effect of a fig aqueous 
extract on delayed gastric emptying and motility 
disturbances in dextran sulfate sodium-induced 
acute colitis in rats. The fig extract significantly 
reduced the severity of constipation and improved 
gastrointestinal transit, gastric emptying, and 
fecal parameters. The effects were attributed to 
the presence of carbohydrates, polysaccharides, 
phenolic acids, and flavonoids in the fig extract.72

The role of Ficus species in the management 
of diabetes was reviewed by Deepa et al (2018). 
They attribute significant enhancement of insu-
lin secretion and subsequent reduction of blood 
glucose in various in vivo studies to bioac-
tive metabolites such as flavonoids, phenolic 
acids, tannins, and vitamin E, among others.73 
El-Shobaki et al (2010) studied the effects of 
fig fruit on glucose and lipid concentrations in 
alloxan-induced diabetic rats. Treatment lowered 
blood sugar and significantly ameliorated hyper-
cholesterolemia and hyperlipidemia. These results 
were attributed to the anti-inflammatory and anti-
oxidative effects of fig’s polyphenols.74 Belguith-
Hadriche et al (2016) elucidated hypolipidemic 
and antioxidant effects of phenolic constituents of 
an aqueous-ethanolic fig extract. The fig extract 
improved the lipid profile (decreased total choles-
terol, triglyceride, and low-density lipoprotein 
cholesterol levels and increased high-density lipo-
protein cholesterol). It also reduced thiobarbituric 
acid reactive substances and increased antioxi-
dant enzymes in liver, heart, and kidney tissues 
of high-fat-diet-induced hyperlipidemic rats.75 
This effect may be due to phenolic constituents, 
specifically vitexin, 2,5-dihydroxybenzoic acid, 
and rutin.

Gul et al (2018) demonstrated anxiolytic and 
antidepressant effects of a fig dilution (pulp 
diluted with water) similar to alprazolam in 
Swiss mice at 500 mg/kg/100 mL of water using 

Table 1. Fig Phytochemistry* 

Peel Pulp Unit

Phenolic compounds

3-O-caffeoylquinic acid 3.2 — mg/kg

5-O-caffeoylquinic acid 8.3–43.8 2.8–32.9 mg/kg

Apigenin 1.033–5.10 0.10–0.11 mg/100 g

Bergapten 26.8 45.8 mg/kg

Catechin 2.2–20.6 1.4–7.1 mg/100 g

Chlorogenic acid 0.4–2.6 0.1–1.4 mg/100 g

Ellagic acid 1.5–3.3 0.7–1.4 mg/100 g

Epicatechin 3.5–25.7 1.4–13.3 mg/100 g

Ferulic acid 9.2–20.5 — mg/kg

Luteolin 1.07–2.82 0.05–0.06 mg/100 g

Luteolin-7-O-glucoside 2.18–3.80 — mg/100 g

Protocatechuic acid 3.27–6.22 7.45–8.11 mg/100 g

Psoralen 2.6–18.4 3.7–17.0 mg/kg

Quercetin 3-O-glucoside 30.8–31.4 — mg/kg

Rutin 14.20–15.34 0.08–0.1 mg/100 g

Anthocyanins

Carboxypyrano-cyanidin-3-O-rutinoside 0.48–1.26 0.04–0.94 µg/g FW†

Cyanidin-3-O-glucoside 1.51–15.38 0.19–2.15 µg/g FW

Cyanidin-3-O-malonylglucoside 0.67–3.51 0.02–0.09 µg/g FW

Cyanidin-3-O-rutinoside 15.42–78.32 1.04–
10.16

µg/g FW

Cyanidin-3-O-rutinoside dimer 0.44–0.93 0.08 µg/g FW

Cyanidin-3,5-O-diglucoside 1.99–5.23 0.09–0.57 µg/g FW

(Epi)catechin-4-8-cyanidin-3-O-gluco-
side

0.38–0.48 0.03–0.13 µg/g FW

(Epi)catechin-4,8-cyanidin-3-O-rutino-
side

0.59–1.23 0.02–0.59 µg/g FW

(Epi)catechin-4,8-pelargonidin-3-O-ru-
tinoside

0.24 Trace µg/g FW

Pelargonidin-3-O-glucoside 0.29–0.68 0.01–0.09 µg/g FW

Pelargonidin-3-O-rutinoside 0.47–3.52 0.02–0.08 µg/g FW

Peonidin-3-O-rutinoside — 0.02–0.06 µg/g FW

* Adapted from Jagtap and Bapat (2020)64

† FW = Fresh weight
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forced swim test, elevated plus maze, and hole-board appa-
ratus models.76 Alharthy and Bawazir (2019) investigated 
whether a mixture of fig and olive oil would delay cholin-
ergic abnormalities and reduce oxidative stress in male 
albino rats with scopolamine-induced amnesia as a model 
of Alzheimer’s disease.77 They found that consumption of 
dried fig and olive oil resulted in a significant decrease in 
acetylcholinesterase levels in the hippocampus as well as 
an enhancement of behavioral activities, suggesting that 
these typical components of the Mediterranean diet may 
delay the progression of Alzheimer’s disease. However, these 
results need to be confirmed in human studies.

Researchers at the NIMML Institute and BioThera-
peutics have characterized how ABAlife increases muscle 
metabolism, promotes glucose tolerance and insulin sensi-
tivity, and decreases obesity-related systemic inflammation 
in a mouse model of obesity.78 

Human Studies
Atkinson et al (2019) demonstrated significant effects of 

two versions of a fig fruit extract (ABAlife; the first version 
was standardized to contain ≥ 300 ppm ABA, and the 
second contained ≥ 50 ppm ABA) on postprandial glyce-
mic and insulinemic responses in a randomized, double-
blind crossover study with 10 healthy adults consuming 
four test beverages containing 100, 200, 600, and 1,200 
mg of extract, respectively.79 Postprandial glucose and 
insulin were assessed at regular intervals over two hours. 
A significant reduction of the glycemic index was observed 
with only the two higher doses, whereas the insulinemic 

index was found to be significantly reduced at all doses in a 
dose-dependent manner. The authors recommend fig paste 
extract as an adjuvant treatment for glycemic management 
of chronic metabolic disorders. 

Sardari et al (2015) evaluated the efficacy of fig paste 
(composition of investigational product not defined in 
congress abstract) in patients with multiple sclerosis-associ-
ated constipation in a two-arm, double-blind, randomized, 
placebo-controlled trial. Forty patients were assigned to 
receive either 10 g of fig paste (n = 20) or placebo (n = 20) 
three times daily for three months. Patients in the fig paste 
group experienced a significant reduction in the frequency 
of spontaneous bowel movements, straining during defe-
cation, sensation of incomplete evacuation, and need for 
manual maneuvers to facilitate defecation.80 

Tofighi et al (2017) studied the efficacy of a fig-flaxseed 
(Linum usitatissimum, Linaceae) combination (0.31 g of 
flaxseed powder and 1.26 g of unspecified fig extract per 
caplet) in a 14-day pilot study with 15 patients with func-
tional constipation meeting Rome III criteria. Patients took 
three caplets daily and recorded bowel activities. Frequency 
of defecation, frequency of retentive posturing, frequency 
of large fecal mass, pain during evacuation, and consistency 
of stool all improved significantly. Clinical parameters 
remained unchanged or within safe limits.81 

Baek et al (2016) investigated fig paste (standardized to 
contain 1.7% fiber; Yeongam Green Fig Agriculture Co. 
Ltd.; Yeongam, South Korea) for the management of func-
tional constipation in a randomized, double-blind, placebo-
controlled trial. Patients with functional constipation were 
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treated with fig paste (n = 40) or placebo (n = 40) for eight 
weeks. The primary outcome was colon transit time. Fig 
paste was found to significantly reduce colon transit time 
and improve stool type and abdominal discomfort compared 
to placebo.82 Clinical parameters showed no signs of adverse 
effects. 

Pourmasoumi et al (2019) established that consumption 
of flixweed (Descurainia sophia, Brassicaceae) seed or fig 
fruit caused a significant improvement in irritable bowel 
syndrome (IBS) symptoms in a randomized controlled trial 
with 150 patients with IBS. Patients received either flixweed 
(60 g/d; n = 48), fig (90 g/d; n = 46), or no supplementation 
(n = 48) for four months. IBS symptoms were assessed at 
baseline and monthly. Secondary outcomes were anthropo-
metric measures taken at baseline and at the end of the inter-
vention. One hundred and forty-two participants completed 
the trial. Both flixweed and fig supplementation resulted 
in a significant improvement in defecation and hard stool 
frequency, abdominal distention, pain frequency, and qual-
ity of life. C-reactive protein, an inflammation marker and 
one of the anthropometric measures, however, remained 
unchanged. The authors speculate that inadequate fiber 
intake, a shortcoming of this study, may have affected the 
findings.83 

Bahadori et al (2016) conducted a clinical investigation 
on the effects of an olive oil/olive fruit/fig fruit preparation 
(2:5:1 w/w formulated as a semisolid mixture) on rheuma-
toid arthritis remission indicators. Fifty-six patients received 
either methotrexate (MTX) only (n = 27) or MTX plus fig/
olive supplement (n = 29) for 16 weeks. Only non-significant 
differences between remission indicators in the two study 
groups were observed. However, a trend in favor of supple-
mentation was indicated by Patient Global Assessment score 
improvements in the fig/olive group.84 In a separate study, 
the same group reported on the safety of fig/olive supplemen-
tation concomitantly with MTX in patients with rheumatoid 
arthritis. Differences between lipid profile indicators and 
fasting blood sugar in the two groups were not statistically 
significant. Supplementation was found to be safe and did 
not significantly affect any of the measured clinical param-
eters.85

As is typical for common fruits and foods, consumption is 
assumed to be safe based on centuries-long traditional uses. 
Fig falls into this category and consequently no studies of 
safety or toxicity were found. However, allergic reactions due 
to fig consumption, including anaphylaxis and contact urti-
caria, have been reported.86-89

ADULTERATION
Adulteration or substitution of fig fruit with other plant 

materials or species is not known to occur. With regard to 
potential contamination, the FDA has established a defect 
action level — the limit at which the FDA will regard a food 
product as “adulterated” (and therefore subject to enforce-
ment action) — for figs of “average of 10% or more by count 
are insect-infested and/or moldy and/or dirty fruit or pieces 
of fruit.”90

SUSTAINABILITY AND FUTURE OUTLOOK
The International Union for Conservation of Nature 

(IUCN) assigns wild F. carica to the conservation cate-
gory of least concern (LC), meaning that the species is not 
considered to be threatened.4 However, its status may vary 
by region. For example, the species has been classified as 
endangered in Kurram Valley in Parachinar, Pakistan,91 
and, while once widespread in the Nakhchivan Autonomous 
Republic within Azerbaijan, F. carica is now reportedly in 
danger of disappearance.92 Accessions are being maintained 
at the Genetic Resources Institute and the Research Institute 
of Horticulture and Subtropical Crops, both in Azerbaijan. 
Sustainability of cultivated fig tree crops is dependent on 
biodiversity conservation, genetic diversity, and long-term 
survival of wild populations of not only F. carica, but all 
Ficus species.

Genetic variability studies also have been carried out 
regionally, for example using simple sequence repeat (SSR) 
and amplified fragment length polymorphism (AFLP) mark-
ers. Genetic diversity analyses and cultivar fingerprinting 
can provide insight about conservation and species manage-
ment.93 A genetic and phenotypic diversity study in Estah-
ban, Fars province, Iran, showed high diversity between 
male wild fig accessions. The researchers suggested that 
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the observed diversity could be due to the antiquity of fig 
in Estahban and that the data on “current levels of genetic 
diversity of germplasm [are] essential for devising strategies 
for male fig conservation.”8 Another Iranian study investi-
gated infraspecific (a taxonomic level below species, such as 
subspecies, varieties, or cultivars) genetic variations and popu-
lation structure of fourteen F. carica tree populations using 
the random amplified polymorphic DNA (RAPD) molecular 
technique. The purpose was to identify different genotypes 
in Iran to implement conservation and breeding programs.94 

Certified organic figs and fig preparations are now produced 
on a large scale and exported into the global market by several 
Asian countries (especially Turkey, but also Iran, Israel, and 
Pakistan) and northern African countries (Egypt, Morocco, 
and Tunisia). Organic figs also are produced on a large scale 
in the United States, especially in California, but also to 
some extent in Oregon, Washington, Hawaii, Florida, South 
Carolina, and Texas, among other states, and in neighboring 
Mexico (Baja California, Jalisco, and Tlaxcala).95

The sustainability of the fig raw material supply, whether 
from wild collection or cultivation, appears stable at this time, 
considering its conservation status of least concern, thousands 
of years of cultivation in several countries, ongoing research 
to identify and conserve wild genetic resources, and a signifi-
cant increase in commercial production according to sustain-
able agriculture standards. However, studies 
that assess changes in area of suitable fig habi-
tat in view of climate change adaptation are 
warranted. 
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Herbal Adopters

The American Botanical Council’s Adopt-an-Herb Program provides a 
mutually beneficial opportunity to support ABC’s nonprofit educational efforts 
and promote a company’s most important herbs. 

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

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

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

Parties interested in taking part in the Adopt-an-Herb Program are invited 
to contact ABC Development Director Denise Meikel at 512-926-4900, extension 
120, or by email at denise@herbalgram.org. 

Become an adopter today!Become an adopter today!
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Native to the Mediterranean area, English lavender, also 
known as lavender, true lavender, or common lavender, is a 
small shrub in the mint family and has purple-blue flowers. 
Its essential oil is obtained by distillation of the flowering 
tops and is used widely to help with anxiety and promote 
restful sleep. The safety and efficacy of preparations made 
with authentic English lavender oil have been documented 
in published clinical trials. Lavender oil also is a popular 
ingredient in personal care, home care, and cosmetic prod-
ucts.

Due to the comparatively high cost of English lavender 
essential oil, substitution with other, lower-cost species of 
Lavandula has been reported. One of the most frequently 
mentioned adulterants is lavandin (Lavandula × intermedia) 
oil, though lavandin is regarded as an acceptable substitute 
by some international authorities. Examples of lavender 
adulteration also include the undeclared addition of other 
essential oils or oil fractions rich in the natural chemical 
compound linalool, such as rectified or acetylated ho wood 
oil (obtained from a linalool-rich chemotype of camphor 

[Cinnamomum camphora, Lauraceae]). The unde-
clared additions of eucalyptus (Eucalyptus glob-
ulus, Myrtaceae) and white camphor oil frac-
tions also have been reported. Essential oil frac-
tions are parts of the oil that can be separated 
from the rest by various processing steps (e.g., 
fractional distillation). Finally, admixture of 
undisclosed purified or synthetic components, 
such as linalool and linalyl acetate, or non-
volatile diluents, appears to be quite common 
as well.

Stefan Gafner, PhD, chief science officer of 
the American Botanical Council (ABC) and 
technical director of BAPP, said: “During my 
tenure at ABC, several lavender growers and 
lavender oil manufacturers have raised concerns 
about the presence of relatively low-cost, adul-
terated materials in the marketplace. We hope 
that this new bulletin will be a useful educa-
tional resource for everyone with interest in the 
quality of lavender oil.”

The bulletin was authored by Ezra Bejar, 
PhD, an expert in medicinal plant research, and 
was peer-reviewed by 25 experts from academia, 
contract analytical laboratories, consulting 
services, trade organizations, and the botanical 
and essential oil industries. The English laven-
der oil bulletin includes information about the 
production and market importance of English 
lavender oil, a review of the available literature 
on adulteration, data on adulteration frequency, 
and analytical approaches to detect adulterants.

Mark Blumenthal, ABC founder and execu-
tive director and BAPP director, commented: 
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Adulteration of
English Lavender
(Lavandula angustifolia)
Essential Oil

Goal: The main goal of this bulletin is to provide timely 
information and/or updates on issues of adulteration and 
mislabeling of essential oil (EO) of English lavender 
(Lavandula angustifolia Mill.) in particular with lavandin 
(Lavandula × intermedia Emeric ex Loisel, syn. Lavandula 
angustifolia Mill. × Lavandula latifolia Medik.), spike 
lavender (Lavandula latifolia Medik.), linalool and linalyl 
acetate- rich EOs, terpenes, and synthetic chemicals. 

This bulletin may serve as a guide for quality control 
personnel, the international herbal products, cosmetic, 
and essential oil industries, and the extended natural prod-
ucts community in general. It is also intended to pres-
ent a summary of the scientific data and methods on the 
occurrence of species substitution, adulteration, the market 
situation, and economic and safety consequences for the 
consumer and the industry.

1. General Information
1.1 Common name: English lavender* 
1.2 Other common names:1-5†

English:  lavender, true lavender, common lavender, 
garden lavender, narrow-leaved lavender 

Chinese:  xun yi cao (薰衣草)
Danish:  ægte lavendel, almindelig lavendel, lavendel
Dutch:  echte lavendel, smalbladige lavendel
French:  lavande, lavande des Alpes, lavande à feuilles 

étroites, lavande fine, lavande vraie, lavande 
officinale

German:  echter Lavendel, Lavendel
Greek:  levanta, lebanta (λεβάντα) 
Hebrew:  lavender (רדנבל)
Italian:  lavanda vera, lavandula vera, lavandula spica, 

spigo
Norwegian:  lavendel
Polish:  lawendel
Portuguese:  lavanda, lavanda-inglesa, alfazema

By Ezra Bejar, PhD

American Botanical Council, Austin, TX 78723, USA
Correspondence: email

Citation (JAMA style): Bejar E. Adulteration of English Laven-
der (Lavandula angustifolia) essential oil. Botanical Adulterants 
Prevention Bulletin. Austin, TX: ABC-AHP-NCNPR Botanical 
Adulterants Prevention Program; 2020.

Keywords: Adulteration, essential oil, Lavandula angustifolia, 
English lavender, lavender, common lavender, lavender essential 
oil, flowering tops

* English lavender is the standardized common name for Lavandula angustifolia specified in the American Herbal Products Asso-
ciation’s Herbs of Commerce, 2nd edition, and is used as common name throughout this manuscript. However, in other areas 
of the world, the term “English lavender” is considered outdated, and the common name “lavender” is most frequently used.  
† Some of the vernacular names are used for several lavender species, including Lavandula angustifolia.

English Lavender Lavandula angustifolia
Photo ©2020 Steven Foster

Botanical Adulterants Prevention Program Publishes Bulletin on 
English Lavender (Lavandula angustifolia) Oil Adulteration
New bulletin describes adulteration of English lavender essential oil with 
lower-cost essential oils, essential oil fractions, and other substances
By ABC Staff

The ABC-AHP-NCNPR Botanical Adulterants Prevention Program (BAPP) announces the publication of a new 
Botanical Adulterants Prevention Bulletin (BAPB) on English lavender (Lavandula angustifolia, Lamiaceae) oil.
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“There has been a surge of interest in the United States and 
worldwide in the personal and household uses of essential 
oils, with lavender being one of the most popular. The exist-
ing scientific literature and BAPP’s new research indicate 
that a significant amount of what is sold as ‘lavender oil’ in 
the marketplace is adulterated with undisclosed, lower-cost 
ingredients. As in all cases of botanical ingredient adultera-
tion, industrial buyers are urged to use significant caution 
and robust analytical methods to determine the proper iden-
tity and authenticity of material being considered for use in 
finished products.”

Blumenthal noted that despite that lavender essential oil 
has been subject to adulteration for many years, numerous 
companies sell high-quality, authentic lavender oil that meets 
various internationally-recognized standards for identity and 
purity. “Ethical and responsible sellers of authentic material 
often find it challenging to compete in the marketplace with 
sellers of low-cost products containing undisclosed amounts 
of diluted, adulterated, or otherwise fraudulent oil.”

The English lavender oil bulletin is the 21st publication 
in the series of bulletins and the 59th peer-reviewed publica-
tion of BAPP. As with all BAPP publications, the bulletins 

are freely accessible to all ABC members, registered users of 
the ABC website, and all members of the public on BAPP’s 
website (registration required).

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. BAPP advises industry, 
researchers, health professionals, government agencies, the 
media, and the public about the various challenges related 
to adulterated botanical ingredients sold in international 
commerce. To date, more than 200 United States and inter-
national parties have financially supported or otherwise 
endorsed BAPP. 

Lavender Lavandula angustifolia
Photo ©2020 Steven Foster



Underwriters, Endorsers, and Supporters of the ABC-AHP-NCNPR Botanical Adulterants Prevention Program* 
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*By acknowledging the generous support of these companies and organizations, ABC, AHP, and NCNPR are not endorsing any ingredients or products that may be produced or marketed by them.

Join more than 200 responsible companies, laboratories, 
nonprofits, trade associations, media outlets, and others  
in the international herb and natural products/natural medicine community. 

Become a valued underwriter of the ABC-AHP-NCNPR Botanical Adulterants Prevention Program, a multi-
year, supply chain integrity program providing education about accidental and intentional adulteration 
of botanical materials and extracts on an international scale. 

For more details on joining the program, and access to the free publications produced to date, please see www.botanicaladulterants.org 
or contact Denise Meikel at denise@herbalgram.org. 
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AHP monographs establish authentic-
ity, purity, and quality standards for raw 
materials and finished preparations. The 
therapeutic compendia provide a compre-
hensive review of pharmacological and 
safety data, including medical indica-
tions, modern and traditional uses, struc-
ture and function claims, dosages, inter-
actions, side effects, contraindications, 
pharmacokinetics, pharmacodynamics, 
toxicology, and more. This information 
can be used by individuals in the herbal 
community, from consumers and practi-
tioners to quality control personnel and 
dietary supplement manufacturers.

Devil’s club grows in well-drained soil 
in old-growth forests and adjacent to 
marshy areas and streambanks.2 Erect 
stems can be three meters (10 feet) tall 
with spines up to three centimeters (one 
inch) in length, with broad, palmate 
leaves and a sprawling growth habit as a 
result of its shallow root system. Its tall 
growth and formidable spiny stems are 
likely the source of the plant’s common 
name “devil’s club.” It reproduces by 
vegetative layering, which generally is 
caused when stems are weighed down by 
snow. Vegetative layering occurs when 
new shoots anchor the stem to the forest 
floor and, when covered with soil, even-
tually form new roots and rhizomes. 
Sustainable harvesting of devil’s club is 
an ongoing concern because the medici-
nal parts used most often are the root 
and lower stems, which impact the plant’s 
ability to regenerate. Habitat loss is also a 
concern. The plant does not thrive in clear-cut areas without 
tree cover. Cultivation efforts have produced few successes, 
as devil’s club does not transplant easily outside of its native 
habitat, and seed germination is poor.

Devil’s club is relatively unknown in the global market, 
but in its native growing area, which includes most of the 
Pacific Northwest, it is a significant part of the medicinal 
and spiritual practices of Native American and First Nations 
peoples. Historically, the bark was chewed, decocted, or 

infused into oil as an appetite stimulant, a counterirritant for 
arthritis and rheumatism, an emetic, and for conditions such 
as fever, stomach pain, and respiratory ailments. It also was 
used for the management of diabetes and tuberculosis. As a 
spiritual aid, devil’s club was considered protective, and the 
wood and bark were fashioned into luck charms and amulets 
to ward off witchcraft and bad weather or infused into ritual 
baths for purification and protection. The species is not 
related to the similarly named devil’s claw (Harpagophytum 
procumbens and H. zeyheri, Pedaliaceae).

American Herbal Pharmacopoeia Publishes Devil’s Club 
Monograph and Therapeutic Compendium
By Hannah Bauman

In May 2020, the American Herbal Pharmacopoeia (AHP) announced the publication of a combined monograph 
and therapeutic compendium for devil’s club (Oplopanax horridus, Araliaceae) bark of decumbent stem, root, and 
lower stem.1 According to AHP, this is the first pharmacopeial monograph developed for this North American 
botanical and the 41st published by the organization.
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Naturopathic physician Eric Yarnell, ND, RH (AHG), 
president of Heron Botanicals, uses devil’s club prepara-
tions often in his practice. Yarnell underwrote the creation 
of the monograph and therapeutic compendium through 
his company. “I felt it was important to share some of the 
herbal wealth of the Pacific Northwest more widely,” he 
wrote (email, June 9, 2020). “I use [devil’s club] primarily 
as an immunomodulating adaptogen with a lung affinity. 
I think this wonderful herb has really been oversimplified 
as just an antidiabetic remedy, and it is time [for people] 
to realize it has much wider actions.”

In modern Western herbal practice, devil’s club primar-
ily is used in tincture or decoction form to support diges-
tive health and mitigate minor gastrointestinal upset. 
However, in large doses, it is an emetic. It is also used for 
its antitussive effects to soothe coughs and sore throat. 
Though human clinical trials are lacking, some constit-
uents of devil’s club bark have shown cytotoxic and 
antituberculosis activity in vitro. Specifically, polyynes 
in devil’s club have shown activities against numerous 

cancer cell lines, including breast, colorectal, leukemia, 
lung, ovarian, and pancreatic.

According to AHP Executive Director Roy Upton, RH, 
DipAyu, who edited the devil’s club monograph and thera-
peutic compendium: “We love giving attention to botani-
cals that are native to North America and have not been 
monographed anywhere else in the world. Giving these 
botanicals some focused attention provides a unique contri-
bution to the botanical medicine literature that otherwise 
may not happen” (email, May 27, 2020).

American Botanical Council (ABC) Chief Science Offi-
cer Stefan Gafner, PhD, commented: “One of the unique 
aspects of AHP monographs is that they combine qual-
ity parameters and therapeutic and safety information in 
one document. Roy Upton and his team have been great 
at producing monographs on plants with a longstanding 
history of medicinal use but that lack a comprehensive 
review of all available data. Devil’s club is no exception, 
and I congratulate AHP for another highly informative and 
beautifully illustrated monograph” (email, June 1, 2020).

The publication was a collaboration between AHP 
and Yarnell. Special contributions were made by faculty 
members at Bastyr University and the authors of an exten-
sive review of devil’s club published in HerbalGram issue 
62: Trevor Lantz, PhD; Kristina Swerhun, PhD; and 
Nancy Turner, PhD.3 Twenty-four co-authors from around 
the world contributed to the monograph and therapeutic 
compendium, and researchers at the University of Chicago, 
University of Illinois at Chicago, and Flora Research Labo-
ratories, LLC, performed original research on the plant’s 
cytotoxic and anti-tuberculosis effects and purity standards 
for the publication.

The monograph and therapeutic compendium docu-
ment is available for purchase through AHP’s website. The 
monograph was made possible by the generous support of 
EuroPharma, Heron Botanicals, Mountain Rose Herbs, 
NOW Foods, Planetary Herbals, and Traditional Medici-
nals. 
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Symptoms of acute tonsillitis include sore throat with or 
without trouble swallowing, hyperemia (excessive blood flow 
in vessels at an organ site), enlargement of the tonsils with 
potential presence of plaque, enlargement of cervical lymph 
nodes, fever, and general weakness. Most cases (70%-95%) are 
caused by viral infections, which are treated symptomatically 
with acetaminophen or ibuprofen. 

The standardized herbal combination product Imupret® 
(Bionorica SE; Neumarkt, Germany) has demonstrated anti-
viral, anti-inflammatory, and immunomodulatory properties. 
Imupret is an official medication (oral drops) sold in pharma-
cies in Germany, Estonia, Latvia, Lithuania, Poland, Ukraine, 
and 12 other countries (though not currently available in the 
United States) and is used to treat upper respiratory tract 
diseases and prevent complications and recurrences of respira-
tory viral infections.

Every 100 g of Imupret contains 29 g of the standard-
ized aqueous-alcohol (59% ethanol v/v) extract BNO 1030 
produced from 0.4 g marshmallow (Althaea officinalis, Malva-

ceae) root, 0.3 g chamomile (Matricaria recutita syn. M. cham-
omilla, Asteraceae) flowers, 0.5 g horsetail (Equisetum arvense, 
Equisetaceae) herb, 0.4 g walnut (Juglans regia, Juglandaceae) 
leaves, 0.4 g yarrow (Achillea millefolium, Asteraceae) herb, 
0.2 g oak (Quercus spp., Fagaceae) bark, and 0.4 g dandelion 
(Taraxacum officinale, Asteraceae) herb.

The authors conducted a randomized, open-label, paral-
lel-group study to assess the efficacy and safety of Imupret 
compared with standard therapy for treating the symptoms of 
acute non-bacterial tonsillitis. The study was conducted in six 
outpatient institutions in Ukraine from June 2017 to March 
2018.

The study included male and female patients aged six to 18 
years, who were undergoing outpatient therapy with a diagnosis 
of acute non-bacterial tonsillitis and were able to start treatment 
within 72 hours of symptom onset. Included patients had a 
score of −1 to 3 points on the McIsaac Scale (used for patients 
aged six to 14 years) or 0 to 2 points on the Centor Score (used 
for patients over 15 years old), which indicates a “high prob-
ability of viral tonsillitis.”

Excluded patients had a McIsaac Scale score > 3; a Centor 
Score > 2; indications for immediate commencement of 
systemic antibiotic therapy; suspected infectious mononucleo-
sis; intolerability or individual hypersensitivity to any ingredi-
ent of the treatment; or used systemic antibacterial or anti-
fungal agents, systemic glucocorticosteroids, or cytostatics 
within the two weeks before the start of the study. Patient with-
drawal criteria were: withdrawal of written informed consent; 
loss of contact with a patient; intolerability of the study drug 

Herbal Combination Imupret® Reduces Symptom Severity and 
Duration of Acute Non-bacterial Tonsillitis in Children
Reviewed: Popovych V, Koshel I, Malofiichuk A, et al. A randomized, open-label, multicenter, comparative study of therapeutic 
efficacy, safety and tolerability of BNO 1030 extract, containing marshmallow root, chamomile flowers, horsetail herb, walnut 
leaves, yarrow herb, oak bark, dandelion herb in the treatment of acute non-bacterial tonsillitis in children aged 6 to 18 years. Am 
J Otolaryngol. March-April 2019;40(2):265-273. doi: 10.1016/j.amjoto.2018.10.012. 
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Study Details: At a Glance

Study Design Randomized, open-label, parallel-group 
study

Participants 238 children with acute non-bacterial 
tonsillitis

Intervention Imupret® (Bionorica SE; Neumarkt, 
Germany)

Control “Standard treatment,” including acet-
aminophen to reduce fever, benzydamine 
hydrochloride nasal spray, a sparing diet, 
and elimination of chemical and environ-
mental irritants

Disclosures The study was funded in part by Bion-
orica SE, which covered the costs for the 
medical writer, statistical processing, and 
translation of the article into English.
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or the reference treatment; development of serious and/or 
unexpected adverse effects (AEs); considerable worsening of 
general condition; development of underlying disease compli-
cations; violation of protocol; and prescription of systemic anti-
biotic therapy.

Of the 238 patients, 118 (52 males and 66 females) received 
Imupret plus standard treatment and 120 (62 males and 58 
females) received standard treatment only. Standard treatment 
included acetaminophen to reduce fever, benzydamine hydro-
chloride nasal spray (a nonsteroidal anti-inflammatory drug), a 
sparing diet, and elimination of chemical and environmental 
irritants. In the Imupret group, patients aged 12 years and older 
took 25 Imupret drops six times daily for 10 days, and patients 
aged six to 11 years took 15 drops six times daily for the first five 
days and 15 drops three times daily on days six to 10. 

All patients were assessed at baseline, at 36 to 48 hours, on 
day 5 ± 1, and on day 10 ± 1. At each visit, a physician assessed 
the patient’s general condition using a 10-point visual analog 
scale (VAS) and the severity of six tonsillitis symptoms (rating 
each on a four-point scale): hyperemia of posterior pharyngeal 
wall, hyperemia of tonsils, swelling and plaque on tonsils, sore 
throat at rest, sore throat while swallowing, and throat irrita-
tion associated with cough. In addition, patients or their parent/
guardian completed a daily diary assessing the severity of each 
symptom on a 10-point VAS. Secondary outcome measures 
were decrease in total symptom score, antipyretic use, and 
calculated therapeutic benefit in terms of illness duration.

There were no significant differences between groups at base-
line. The mean age of the patients was 9.16 years. Four patients 
in the Imupret group and 10 in the control group had to with-
draw from the study because they were prescribed antibiotics.

At days 5 and 10, the Imupret group had a significantly 
greater reduction in the severity of sore throat when swallow-
ing and sore throat at rest (the “main tonsillitis manifestations”) 
compared to the control group (P < 0.05 for both). Based on 
the patient diary data, the improvement of these symptoms was 
significantly greater in the Imupret group from day 2 to day 10 
compared to the control group (P < 0.05 for both). At day 5, 

the Imupret group reported greater improvement in throat irri-
tation associated with cough compared with the control group 
(P < 0.05). However, no significant differences in the severity of 
this symptom were observed after day 5.

The physician assessments indicated significantly greater 
improvement of the general condition in the Imupret group 
compared with the control group at days 5 and 10 (P < 0.05 
for both). The patient/parent/guardian assessments of general 
condition showed greater improvement from day 2 to day 10 in 
the Imupret group compared to placebo (P < 0.05). By day 10, 
81.6% of patients in the Imupret group and 65.4% of patients 
in the control group were classified as treatment responders (P < 
0.036). The authors defined a treatment response as a decrease 
in the total score of the main tonsillitis manifestations to 4 or 
lower. From day 4 until the end of the study, fewer patients in 
the Imupret group used antipyretics compared with the control 
group (P < 0.05). The “therapeutic benefit” of Imupret was 4.2 
days. The authors calculated the therapeutic benefit by taking 
the average general condition score of the control group on 
day 10 (2.72) and comparing it to the day the treatment group 
reached that score (4.2 days earlier). Imupret was well-tolerated, 
and no AEs were reported.

In summary, the supplemental use of Imupret to treat 
acute non-bacterial tonsillitis in children was associated with 
improved clinical symptoms, improved general condition and 
quality of life, decreased use of antipyretics, and shortened 
illness duration. Although not statistically significant, a trend 
toward reduced prescription of antibiotics in the Imupret group 
was observed. 

According to the authors, major limitations of the study were 
the lack of blinding and a placebo plus standard care treatment 
arm and the lack of controls for the use of other herbal medici-
nal products or treatments such as medicated lozenges. 

The authors conclude “BNO 1030 (Imupret®) is a safe and 
effective product for treatment of acute non-bacterial tonsillitis 
in children aged 6–18 years, assuring therapeutic benefit when 
prescribed additionally to the standard symptomatic therapy.”  
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Approximately one quarter of Western adults are affected 
by uncontrolled hypertension, and up to 62% of those taking 
standard blood pressure (BP) drugs have adverse effects (AEs), 
such as hypotension. Systematic reviews and meta-analyses 
(MAs) have indicated that garlic (Allium sativum, Amaryl-
lidaceae) supplements, including Kyolic aged garlic extract 
(KAGE; Wakunaga, Ltd.; Mission Viejo, California), can 
reduce BP in patients with uncontrolled hypertension, defined 
as systolic blood pressure (SBP) ≥ 140 mmHg and/or diastolic 
blood pressure (DBP) ≥ 90 mmHg. KAGE previously was 
reported to reduce BP in patients with hypertension and not 
affect BP in normotensive subjects, which suggests that KAGE 
may have a BP-normalizing effect. The author conducted a 
systematic review of the effects of garlic on blood pressure and 
meta-analysis of its therapeutic activity in patients with hyper-
tension. New evidence on the role B vitamins play in respon-
siveness of BP to garlic and the effects of KAGE on arterial 
stiffness and gut microbiota also are discussed.

Randomized, controlled trials (RCTs) with a minimum 
duration of two months and that were identified in previ-
ously published MAs were included. Additional RCTs 
published from 1955 through December 2018 were identi-
fied in MEDLINE. RCTs with normotensive subjects, garlic 
combination products, and dropout rates of > 30% were 
excluded. Mean SBP and DBP at baseline and the last follow-
up visit were recorded. When more than one BP method was 
reported, sitting BP measurements were preferred over stand-
ing or supine measurements, and clinical measurements were 
preferred over ambulatory measurements. Mean differences in 
SBP and DBP were computed for garlic and control groups. 
Heterogeneity was assessed using the I2 statistic but is not 
discussed. Included RCTs in general were of high quality with 
minimum risk of bias. In five RCTs, deficiencies in reporting 
caused an unclear risk of bias in different areas.

Twelve RCTs (N = 553) met inclusion criteria, including 
two recent RCTs that were not included in previous MAs. A 
total of 533 patients had high SBP and 374 had high DBP. For 
trials with more than one intervention group, only the main 
arm was used to avoid double-counting placebo groups. Two 
recent RCTs were excluded from the MA for not including 

Meta-Analysis: Garlic Lowers Blood Pressure, Improves Arterial 
Stiffness, and Increases Gut Microbiota
Reviewed: Ried K. Garlic lowers blood pressure in hypertensive subjects, improves arterial stiffness and gut microbiota: A 
review and meta-analysis. Exp Ther Med. February 2020;19(2):1472-1478. doi: 10.3892/etm.2019.8374.

By Mariann Garner-Wizard

Study Details: At a Glance

Study Design Systematic review and meta-analysis

Included Studies 12 randomized, controlled trials

Participants 553 men and women with high 
blood pressure

Disclosures None declared

Garlic Allium sativum
Photo ©2020 Steven Foster
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patients with hypertension and for testing a garlic-corian-
der (Coriandrum sativum, Apiaceae) seed product.

Garlic supplementation significantly reduced SBP by 
8.32 ± 1.93 mmHg (P < 0.00001) and DBP by 5.48 ± 1.92 
mmHg (P < 0.00001). According to the authors, an SBP 
reduction of 8-10 mmHg is estimated to reduce the risk 
of cardiovascular (CV) events such as heart attack, coro-
nary artery disease, and stroke by 16-40%. Eight RCTs 
used one of three commercial garlic powders (GPs), and 
the other four RCTs used one of two KAGE products. 
Both KAGE products had comparable quantities of S-allyl 
cysteine (SAC), a stable vasoactive compound that is 
created from volatile sulfur compounds during the aging 
process of raw garlic.

In the latest study by the author’s research group,1 
KAGE reduced peripheral BP and central hemodynamic 
measures (central BP, pulse wave velocity, and pulse pres-
sure). These are thought to be more predictive of CV 
events than peripheral SBP and DBP. Arterial stiffness, 
assessed via pulse wave velocity (PWV), increases with 
age due to loss of elastin and collagen fibers in the arterial 
walls. For every 10-year increase in age, PWV increases 
by an average of 1.43 m/sec. The study found that KAGE 
consumption was associated with an average PWV reduc-
tion of 0.7 m/sec after three months, leading the authors 
to conclude that KAGE has the potential to reverse arterial 
stiffness by five years.

In addition, KAGE consumption has been shown to 
improve the population density and diversity of gut micro-
biota, especially those in the Lactobacillus genus and Clos-
tridia class. Microbiota dysbiosis (imbalance) has been 
linked to high BP in human and animal studies of hyper-
tension, and consumption of probiotics has been found to 
produce significant reductions in BP.

Interestingly, BP was not significantly changed in 21 of 
50 patients in one KAGE study.2 Deficiencies of co-factors 
vital to garlic’s mechanisms of action, especially vitamins 
B2, B6, B9, and B12, may be a contributing factor. Garlic’s 
mechanisms of action are thought to involve two main 
signaling pathways via nitric oxide (NO) and hydro-
gen sulfide (H2S) production; both require B vitamin 
co-factors. 

KAGE also is reported to be able to normalize blood 
cholesterol levels, another CV risk factor. It normalizes 
blood viscosity without increasing risks of bleeding, in 
contrast to other dietary garlic supplementation, particu-
larly raw garlic. The authors noted that larger, longer-term 
RCTs of KAGE are needed to further explore its effects 
on gut microbiota. Attention should be given to genetic 
and nutritional factors that may affect responsiveness.
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Given that many CITES-listed plant species are sources 
of ingredients used in cosmetic, food, and health products, 
and almost all of the world’s trading nations are members, 
or Parties, of this convention, it is important for the botani-
cal industry to understand exactly which CITES-listed plant 
species require CITES permits. Effective CITES implemen-
tation also can be challenging for CITES authorities given 
the large number of listed species, the lack of baseline biologi-
cal data for many species, the complexity of global supply 
chains, and difficulties in monitoring trade, particularly on 
internet platforms. These are among the issues that CITES 
attempts to address in its meetings, which are held every two 
to three years. 

At the 18th meeting of the Conference of the Parties to 
CITES (CoP18), which was held in Geneva, Switzerland, 
in August 2019, CITES Parties took several actions that are 
relevant to international trade of MAPs and aim to improve 
CITES implementation for MAPs. CoP18 addressed a new 
source code* for plants in trade, a new finished products 
exemption, and efforts to monitor the impacts of interna-
tional trade on specific CITES-listed and non-listed MAPs, 
as well as more general efforts to look at the sustainable use 
and conservation of CITES-listed MAPs. These and other 
topics that may help stakeholders meet the requirements of 
CITES are summarized below.

Meeting CITES Appendix II Permitting 
Requirements: The Role of Voluntary Certification 

Meeting CITES requirements for sustainable and legal 
trade and any applicable stricter domestic measures can be 
challenging for herb producers and traders. A recent analysis 
of global CITES trade data found that 119 million pounds 
(54 million kg) of Appendix II MAP species were traded 
from 2006 to 2015, nearly half of which was wild-sourced.3 
The trade involved mainly 43 species, including commodities 
such as candelilla (Euphorbia antisyphilitica, Euphorbiaceae) 
leaf wax, pygeum (Prunus africana, Rosaceae) bark, and aloe 
(Aloe spp., Asphodelaceae; CITES uses a previous family 
name, Liliaceae) juice or latex. The main importing countries 
(responsible for 77% of the imports) were France, the United 
States, Japan, Germany, and Spain, while Mexico, Camer-

oon, and South Africa were the most significant exporting 
countries (responsible for 75% of the exports). 

Under CITES, commercial international trade in Appen-
dix II plant species (including wild-collected plants) is 
allowed but regulated through a system of permits that aim 
to ensure that their trade is sustainable and legal. As such, a 
CITES Appendix II permit for wild-collected plants may be 
viewed as recognition that the traded plant material is both 
sustainably harvested and legally obtained, which in turn 
supports long-term supply chain sustainability for botani-
cal producers and serves as a potential marketing point to 
consumers. 

A January 2019 workshop organized by TRAFFIC, a non-
governmental organization focused on the sustainable inter-
national trade of plants and animals, explored whether exist-
ing voluntary certification standards (VCSs) help govern-
ment agencies that implement CITES and industry members 
who use and trade in CITES-listed MAPs to meet CITES 
permitting requirements.4 This workshop was preceded by 
a side event with the CITES Plants Committee, a thorough 
review of available literature on the subject, and a stakeholder 
questionnaire sent to government agencies and industry. 
These findings were summarized in an information docu-
ment presented to the participants of CoP18.5 

Workshop attendees discussed whether third-party certi-
fication programs that use rigorous on-the-ground method-
ology to verify the sustainability of harvesting practices and 
supply chain traceability can serve a complementary role 
in meeting the implementation requirements of CITES (in 
particular, the making of non-detriment findings [NDFs] as 
well as the determination of legal acquisition).

The group examined the specifications of four VCSs that 
can be applied to MAPs — FairWild Standard Version 2.0 
Performance Indicators,6 Field Checklist for Union for Ethi-
cal Biotrade (UEBT)/UTZ Certified Herbal Tea,7 Forest 
Stewardship Council (FSC) International Generic Indica-
tors,8 and European Commission Organic Rules and Regula-
tions (EC) 834/20079 and EC 889/200810 — and compared 
them to CITES requirements. According to a TRAFFIC 
report on the workshop, the FairWild Standard appears to 
address all relevant CITES indicators (standardized measures 

Strengthening Sustainable International Trade in Medicinal and 
Aromatic Plants 
Updates from the 18th meeting of the Conference of the Parties to CITES and 
potential future directions
By Patricia De Angelis, PhD, and Anastasiya Timoshyna

More than 800 species of medicinal and aromatic plants (MAPs) are included in the appendices of the Convention 
on International Trade in Endangered Species of Wild Fauna and Flora (CITES), a multinational agreement that regu-
lates international trade of more than 35,000 animal and plant species.1

* A source code is a letter used on CITES permits and certificates to indicate the source of the specimen covered therein (e.g., the source code 
“W” denotes that the specimen was taken from the wild).2
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of progress), and the UEBT/UTZ and FSC provide some 
relevant insights but with some indicators being more site-
specific than species-specific. The EU Organic Rules and 
Regulations do not appear adequate to inform CITES 
requirements. 

Participants observed that, due to variations in supply 
chains, species management, and other factors,4 VCSs 
may better address CITES permitting requirements for 
some supply chains and species than others — particularly 
goldenseal (Hydrastis canadensis, Ranunculaceae) root and 
rhizome, candelilla leaf wax, and non-CITES-listed frank-
incense (Boswellia spp., Burseraceae) gum-resin exudate — 
and that practical examples of synergies between the VCSs 
and CITES implementation are needed. One such project is 
already underway, funded by the UK government’s Darwin 
Initiative, to pilot the use of FairWild Standard certifica-
tion to aid in the implementation of CITES for Appendix 
II-listed essential oil derived from the rhizomes of jatamansi 
(Nardostachys grandiflora, Valerianaceae).

Finally, workshop participants discussed opportunities 
to improve the perception of CITES within the botanical 
sector. CITES is sometimes perceived as a hindrance to trade, 
and some companies may avoid using CITES-listed species 
for that reason. Two common 
misconceptions about CITES is 
that all CITES-listed species are 
endangered and that CITES is a 
ban on commercial international 
trade in wild plants. While this 
is the case for a limited number 
of species in CITES Appendix I, 
it is not true for the vast major-
ity of CITES-listed plant species 
that are included in Appendix 
II or III. 

CoP18 Decisions about 
CITES-Listed MAPs in 
Trade

At CoP18, the Parties adopted 
several decisions that aim to 
improve the conservation of 
medicinal plant species that are 
harvested for international trade. 

Integrated approach to trade
These decisions (18.300-

18.303) continue the CITES 
Parties’ long-standing efforts to 
improve the sustainable use and 
conservation of CITES-listed 
MAPs by ensuring that trade is 
legal, sustainable, and traceable. 
CITES recognizes that trade in 
MAPs significantly contributes 
to the health and livelihoods 
of indigenous people and local 
communities (IPLCs) and that 

IPLCs can, in turn, play a role in strengthening global supply 
chains. The decisions adopted at CoP18 take a fresh and 
holistic look at current challenges and opportunities in imple-
menting CITES for MAPs and include: (1) engaging the key 
players in trade supply and value chains to raise awareness 
and understanding of CITES regulations for MAP species; 
(2) examining case studies involving local and traditional 
knowledge; (3) using participatory assessments, monitor-
ing, and management of CITES-listed MAP species; and (4) 
reviewing ongoing work on sustainable and traceable supply 
and value chains for MAP products, focusing on certification 
schemes, standards, and guidelines. 

Notably, the original focus of these decisions on “medici-
nal” plants was extended to “medicinal and aromatic” plants 
based on input from TRAFFIC and the IUCN Medicinal 
Plant Specialist Group during discussion at the meeting. 
This change recognizes that CITES-listed plant species are 
traded not just for their medicinal uses but also for aroma-
therapy, cosmetics, and culinary uses. MAP supply chains 
share certain similarities, and the use of this broader term 
may engender wider engagement of these stakeholder groups 
and industry members who play a role in sustainable use and 
conservation of these plant resources.

Ongoing focus on agarwood-
producing taxa 

These decisions (18.203-
18.204) call for the contin-
ued monitoring of the conser-
vation impacts of international 
trade on the long-term survival 
of agarwood-producing species 
(Aquilaria spp. and Gyrinops spp., 
Thymelaeaceae) and the gaps in 
the way trade in the wood of 
these species is being managed. 
The Plants Committee is tasked 
with analyzing trade data and 
available information on the 
conservation status of agarwood-
producing species and presenting 
findings at the next CoP.

Gathering information on 
frankincense trees 

These decisions (18.205-
18.208) direct the Parties to 
provide information about popu-
lations, conservation status, trade, 
and threats to Boswellia species, 
as well as management and prop-
agation of the species, which 
are widely used for religious (as 
incense), cosmetic, aromatherapy, 
and other purposes. Although 
Boswellia species are not currently 
included in the CITES appen-
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dices, concerns are growing that international trade in the 
products (exudates) of these tree species may not be sustain-
able. Several range countries, including Ethiopia, Oman, 
Kenya, Senegal, and Chad, strongly supported looking 
more closely at the conservation and sustainable use of these 
species. Trading countries, including the United Arab Emir-
ates, EU countries, the United States, and the Republic of 
Korea, also supported adoption of these decisions. 

Exemption for certain orchid products 
These decisions (18.327-18.330) focus on assessing the 

conservation impact of exempting some finished products of 
orchid species or genera from CITES regulation. The entire 
orchid family (Orchidaceae) is currently included in the 
CITES appendices, with the majority of species in Appen-
dix II. While most orchid species are traded for horticulture, 
many are also used as ingredients in cosmetic, personal care, 
and medicinal products. These include, for example, species 
of Dendrobium and Vanda, Gastrodia elata, as well as orchids 
used to make traditional foods like salep and chikanda. 

Under the present CITES Appendix II listing, all orchid 
products are regulated under CITES, and these decisions will 
explore the conservation value or risk of exempting orchid 
products. To ensure a common understanding in this work, 
the CITES Parties agreed on a working definition of the term 
“cosmetic” as: “Any product or mixture of products which is 
applied to an external part of the body only (e.g., skin, hair, 
nails, genitals, lips or teeth or the mucous membranes of 
the oral cavity) with the intent to clean, odorise, change the 
appearance or protect. Cosmetics may include the following: 

make-up, perfume, skin cream, nail polish, hair colorants, 
soap, shampoo, shaving cream, deodorant, sunscreens, tooth-
paste.” The Plants Committee will continue to consolidate 
information (including from industry and other stakehold-
ers) on cosmetic and personal care uses and conservation risks 
associated with any potential exemptions. 

Improving implementation for pygeum
These decisions (18.260-18.262) encourage efforts to 

improve the sustainable use and conservation of pygeum, 
also known as African cherry, by building the capacity of 
CITES authorities in pygeum’s range countries to implement 
the Appendix II listing. Work related to these decisions will 
include compiling information from a recent workshop held 
in Africa (as part of the CITES Tree Species Programme 
[CoP18 Doc. 16]) to be presented at the next CoP.

A new source code for plants in trade 
A new CITES source code “Y” (meaning “assisted produc-

tion”) for plants was adopted for trade in plant specimens that 
do not meet the criteria for wild-harvested (CITES source 
code “W”) or artificially propagated (CITES source code 
“A”) specimens, as described in CoP18 Doc. 59.2. The new 
term “assisted production” is intended for plant specimens 
that may be sustainably sourced, artificially propagated, or 
CITES-exempted plant material grown in an environment 
with some level of human intervention for the purposes of 
plant production (Resolution Conf. 11.11 [Rev. CoP18]). Use 
of the new definition and source code will continue to require 
the Management and Scientific Authorities of the country of 

CITES helps regulate international trade of listed species 
(including their parts, derivatives, and products) through a 
system of permits issued by officially designated national 
authorities and based on determinations that the trade is 
legal and does not threaten the survival of the species. 

Species protected under CITES are included in one of three 
appendices that provide different levels of protection:

• Appendix I includes species threatened with extinc-
tion that are or may be threatened by trade, and 
provides the greatest level of protection, including 
restrictions on commercial trade. 

• Appendix II includes the majority of species that are 
currently not threatened with extinction but that may 
become so without regulations to ensure that trade is 
legal and sustainable. 

• Appendix III includes species protected in at least 
one country to which the species is native and in 
which the country seeks the cooperation of other 
Parties in the control of international trade. 

Changes to Appendices I and II must be proposed by a 
Party at least 150 days before a CoP, providing requisite 
biological and trade data (as per Resolution Conf. 9.24 
[Rev CoP17]). At the CoP, Parties decide whether to adopt 
the proposed changes. By contrast, individual Parties may 
include plant and animal species in Appendix III at any time 
by notifying the CITES Secretariat, but the species must be 
protected by law in that country. 

Recognizing the importance of scientific knowledge that 
supports the actions and policies adopted by the CoP, the 
Parties created three committees that meet between CoPs 
to provide guidance to improve CITES implementation. 
The Standing Committee addresses issues related to imple-
mentation and enforcement while the Plants Committee 
and Animals Committee address scientific and technical 
issues. 

In the United States, the US Fish and Wildlife Service 
(USFWS) is the lead agency (i.e., national authority) respon-
sible for the implementation of CITES. The United States 

What Is CITES?
The goal of CITES is to ensure that international trade in specimens of listed animals and plants is conducted legally and 

does not threaten their survival in the wild. The text of CITES was agreed on at a meeting of representatives of 80 countries 
in March 1973, and the treaty entered into force in July 1975. Currently, 182 countries and the European Union (EU) are 
members of CITES. Each member is referred to as a “Party.” Every two to three years, CITES Parties hold a Conference of the 
Parties (CoP) to make important decisions about CITES implementation, the inclusion or deletion of species in the CITES 
appendices, or the transfer of species among appendices.1 
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export to make the required determinations that such speci-
mens intended for export were established in accordance 
with the provisions of CITES and relevant national laws and 
in a manner not detrimental to the survival of the species in 
the wild. The proper use of “assisted production” may help 
promote more effective implementation of CITES for plants, 
reduce international trade of wild-collected specimens, and 
help promote the conservation and long-term sustainability 
of CITES-listed plants. 

Progress on CITES implementation for tree species 
Many of the more than 900 tree species included in the 

CITES appendices are harvested for their timber, but several 
are harvested for their bark or sap to be used as MAPs, 
including agarwood, pygeum, and African sandalwood 
(Osyris lanceolata, Santalaceae). The CITES Tree Species 
Programme funds projects proposed by range countries to 
address research and technical needs that will assist in effec-
tive CITES implementation for listed tree species. At CoP18, 
the Secretariat reported on progress and ongoing work in 
various countries to address the sustainable use and conserva-
tion of these important species.

CoP18 Proposals to Amend the Appendices 
Relevant to MAP Species

There were nine proposals to amend the CITES appen-
dices for plant species, including two pertaining directly to 
MAPs. The changes to CITES listings mentioned below 
became effective on November 26, 2019. 

Change to the annotation for Cape aloe to exempt 
finished products from CITES regulations

The Parties adopted a proposal (CoP18 Prop. 55) to 
exempt finished products containing secondary processed 
derivatives of Cape aloe (Aloe ferox) while continuing to 
control international trade in Cape aloe extracts known as 
“bitters.” Supplemental information on the proposed exemp-
tion was provided in an information document. Several 
related decisions (18.323-18.326) were also adopted that ask 
Parties to monitor and report to the Plants Committee any 
impacts that this exemption may have on the conservation 
status and harvest of this species.

Amended annotation for Grandidier’s baobab
This change (CoP18 Prop. 56) was a technical correc-

tion to the existing annotation for Grandidier’s baobab 
(Adansonia grandidieri, Malvaceae). The words “live plant” 
were removed from the annotation because they were unnec-
essary and redundant. For all CITES-listed plant and animal 
species, whole specimens, whether alive or dead, are always 
subject to the provisions of CITES in accordance with Article 
I, paragraph (b). 

Other CoP18 Issues Relevant to a Range of Taxa, 
Including Plants
Enhancing traceability 

At CoP18, the Parties adopted a working definition of 
“traceability” (decisions 18.144-18.145). This provides an 
important opportunity to strengthen CITES implementa-

undertakes a significant public engagement process to 
prepare for CITES meetings, which includes obtaining 
public input on species listing proposals and other agenda 
items, as well as developing US positions on agenda items 
to be discussed at a CoP (US positions inform how the 
USFWS plans to address issues at the meeting). (The Federal 
Register, for example, included several notices regarding 
species proposals for consideration at CoP18.11-15)

The USFWS also chairs the Medicinal Plant Working 
Group (MPWG) as part of the Plant Conservation Alliance, 
a national federal/nonfederal collaboration to conserve 
and restore native plants and their habitats. The MPWG 
fosters a greater understanding of the multifaceted US 
botanical industry, furthers the sustainable use and long-
term conservation of many US native plant species that are 
harvested for international trade, and creates connections 
among growers, consumers, harvesters, and practitioners 
that support US obligations and input to CITES. 

How CITES Works
Each CITES Party must designate a Management Author-

ity and Scientific Authority to carry out the treaty. The 
Management Authority “ensures that CITES-listed species 
are traded legally through the issuance of permits,” and 
the Scientific Authority “determines whether trade in a 
particular animal or plant species could be detrimental to 
its survival in the wild.”1

Commercial international trade in Appendix II species 
requires certain conditions to have been met, including:

• The exporting country must make a non-detriment 
finding (NDF) for a CITES export permit to be issued. 
In other words, the exporting country should be satis-
fied that plants or plant parts have been collected in 
a way that does not threaten the survival of species 
— in essence, the materials should be sustainably 
harvested. 

• The exporting countries also must make legal acquisi-
tion findings (LAFs), which ensure that the plants were 
collected in accordance with all relevant national laws. 

• Countries sometimes may impose stricter import or 
export controls, often referred to as “stricter domestic 
measures.” For example, the EU requires import find-
ings for Appendix II specimens, although this is not 
required by CITES. 

Some countries may not allow the export of wild-collected 
plant species listed in Appendix II. For example, Canada 
allows only the export of cultivated American ginseng (Panax 
quinquefolius, Araliaceae) because the country has deter-
mined that any commercial harvest of wild American ginseng 
plants would be unsustainable.

 Rarely, some importing countries may unilaterally suspend 
trade with countries where there is concern that NDFs have 
not been properly made. 
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tion through modern traceability approaches. The overarch-
ing intent is to improve the ability for CITES Management 
and Scientific Authorities to make legal acquisition findings 
(LAFs) and NDFs for trade in CITES-listed specimens.

Non-detriment findings
These findings are required for the export of all Appen-

dix I and II species. The CITES Scientific Authority of the 
exporting country must make a determination that the trade 
will not be detrimental to the survival of the species in the 
wild. The NDF and LAF made by the CITES Management 
Authority of the exporting country are the cornerstones of 
CITES and ensure the sustainable and legal trade of Appen-
dix II species. The decisions adopted at CoP18 (18.132-
18.134) called for the review of materials and guidance that 
are currently available to the Parties for making NDFs, iden-
tification of information gaps and needs, and development 
and adoption of new or updated materials as needed. These 
decisions may involve one or more dedicated expert work-
shops to develop any new or updated NDF materials.

The role of rural communities and livelihoods in CITES 
Several CoP18 documents reported outcomes of discus-

sions about the importance of engaging rural communities 
in national CITES processes, such as the development of 
proposals to amend the appendices and as a source of exper-
tise on sustainable use of CITES-listed species (decisions 
17.57 [Rev. CoP18] and 18.31-18.37). Although a proposal to 
establish a permanent Rural Communities Committee was 
rejected, Parties agreed to continue to explore mechanisms 
for engaging communities. The Parties agreed to use the term 
“Indigenous Peoples and Local Communities” (IPLCs) for 
future discussions in this context, similar to the terminology 
used in other multilateral environmental agreements. The 
CITES and Livelihoods Working Group was also re-estab-
lished, with a mandate to continue to collect case studies that 
demonstrate how the sustainable use of CITES-listed species 
contributes to the livelihoods of IPLCs (decision 18.33).

Demand reduction to combat illegal trade
These decisions (18.86-18.87) chart the next steps for 

critically needed actions on demand reduction, including 
the development of nonbinding guidance for CITES Parties. 
This work will continue and strengthen CITES investment 
in tackling the entire network of illegal trade, from source 
to destination, and in addressing consumer demand as the 
underlying driver of wildlife trafficking. The importance of 
the balance between the demand and supply reduction and 
for demand reduction approaches not to limit legal trade were 
recognized.

Improving identification materials 
These decisions (18.135-18.139) call for the Animals and 

Plants Committees to review and revise outdated identifica-
tion material and make the materials more accessible. They 
also call for a review of the processes currently in place for 
the development of identification material and make recom-

mendations for improvement. Parties are asked to provide 
information on the identification of species in trade within 
one year after the species is listed. Updated and accurate iden-
tification materials are essential for the effective implementa-
tion of CITES. 

CoP18 Information Documents Pertaining to MAPs
Information documents on the protection, conservation, 

or management of wild fauna and flora may be submitted 
by CITES Parties, observers, or the Secretariat for the atten-
tion of the participants at a meeting of the CoP. Such docu-
ments are for information purposes only and, as such, are not 
discussed or endorsed in any official capacity at the meet-
ings. Several information documents submitted at CoP18 
pertained to MAPs. 

Voluntary certification standards and the implementation 
of CITES for trade in MAP species 

Document CoP18 Inf. 36 reported on a project to explore 
the potential for VCSs to support the implementation of 
CITES for Appendix II-listed MAPs, namely in assisting the 
making of NDFs and LAFs. 

Elements for a potential workplan for CITES implementa-
tion for trade in MAP species

Document CoP18 Inf. 11 lays out possible MAPs-related 
activities and priorities that CITES Parties might under-
take to:

• enhance mutual awareness and understanding among 
CITES bodies and medicinal plant trade stakeholders; 

• enable efficient and effective making of LAFs and 
NDFs; 

• support in situ conservation by incorporating tradi-
tional knowledge and networks and increased atten-
tion to local livelihoods; and 

• strengthen CITES regulations and national Manage-
ment Authorities and Scientific Authorities’ capacities 
for implementing CITES provisions for medicinal 
plants.

Report of pygeum-related discussions within the CITES 
tree species regional meeting for Africa 

Document CoP18 Inf. 62 includes a report on a CITES 
Tree Species Programme project that addressed the sustain-
able use and conservation of pygeum. 

Medicinal plant listings in CITES (Korean Pharmaco-
poeia and Korean Herbal Pharmacopoeia) 

Document CoP18 Inf. 48 provides an overview from the 
Republic of Korea of plant species listed in official Korean 
compendia that are traded for therapeutic purposes and regu-
lations pertaining to their management. 

Trade in Boswellia
Document CoP18 Inf. 53 outlines a project for an objec-

tive, science-based assessment of the conservation and trade 
of materials derived from the Boswellia genus.
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Workshop proceedings: Sustainable wildlife management 
beyond 2020 

Document CoP18 Inf. 10 provides a summary of the 
discussions on the post-2020 global biodiversity framework 
as it applies to fauna and flora, drawing particular attention 
to the importance of a global focus on and commitment to 
addressing the issues of species over-exploitation (unsustain-
able and/or illegal use and trade) and enhanced benefits to 
conservation and wellbeing from sustainable and legal use 
and trade. 

Conclusion
The wide array of MAP issues discussed at this meet-

ing demonstrates a continued commitment among CITES 
Parties to bolster the sustainable use of CITES-listed MAPs, 
harness information and expertise to focus on risks to wild 
resources, and adapt to evolving challenges in global trade. 

The Plants Committee was scheduled to meet in July 2020 
in Geneva, Switzerland, but the meeting was postponed due 
to the COVID-19 pandemic. The meeting, which is now 
scheduled to take place in 2021, will bring scientific input and 
specialized knowledge about specific issues related to plants 
that are subject to trade controls. Working groups some-
times are formed either during or after the meeting to further 
elaborate on specific issues. The USFWS will share informa-
tion about the meeting when it becomes available, both on 
its website and over the MPWG listserve. The FWS CITES 
Plants Committee website has additional background infor-
mation, including the process by which non-governmental 
observers may participate in the meeting. 

Patricia De Angelis, PhD, is a botanist in the Division of 
Scientific Authority for CITES in the International Affairs 
Program of the US Fish and Wildlife Service. She has more 
than 16 years of experience on the impacts of trade on plant and 
animal species. She also chairs the Plant Conservation Alliance 
Federal Committee and the Medicinal Plant Working Group, 
supporting information sharing among stakeholders and the role 
of generational and traditional knowledge to inform the sustain-
able use and conservation of medicinal plants in the United 
States.

Anastasiya Timoshyna is TRAFFIC’s Senior Programme 
Coordinator – Sustainable Trade. She coordinates approaches to 
develop better regulations for sustainable trade, develop private 
sector standards, and enable business and consumer behavioral 
change. She has more than 10 years of experience working on 
implementing FairWild best practices for sustainable harvesting 
and trade in wild-collected plants (in China, eastern and south-
ern Africa, Vietnam, India, Nepal, and Europe). Timoshyna 
is also a co-chair of the IUCN/SSC Medicinal Plant Specialist 
Group and is a member of the ABC Sustainable Herbs Program’s 
Advisory Group.
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Few chemical compounds have 
enjoyed such a rapid ascent 
to market acceptance 

and consumer popularity as 
CBD. According to BDS 
Analytics, the US hemp-
derived CBD market 
is projected to grow to 
$20 billion by 2024.1 CBD was 
the top-selling herbal dietary 
supplement in US natural 
retail stores in 2019, accord-
ing to the American Botani-
cal Council’s Herb Market 
Report. Sales in this retail 
channel grew 71.3% from 
2018 to 2019, with total 
annual sales of $90.7 
million in 2019.2 To hear the ever-increasing 
number of people who use the product extol its 
virtues, one might think it a cure-all. While that is 
not true, CBD is a versatile therapeutic compound that 
is well tolerated by many people, with few reports of seri-
ous adverse effects. Among its many potential benefits, 
CBD is a potent analgesic, antibiotic, anticonvulsant, anti-
inflammatory, antipsychotic, and neuroprotective agent.3 
It also has shown promising results in inhibiting tumor 
promotion in laboratory and animal studies.4 CBD deserves 
serious consideration not only as a medicine but also as an 
important component of health and wellness regimens. 

CBD is known to be found only in the plant Cannabis 
sativa (Cannabaceae).5* The first known mention of canna-
bis in recorded text appeared around 2350 BCE in the Pyra-
mid Texts from the Egyptian Old Kingdom in the ancient 
city of Memphis.6 In the thousands of years that humans 
have used cannabis as medicine, an intoxicant, and for spiri-
tual purposes, no known deaths have been attributed to its 
use based on direct toxicological effects.

CBD is one of more than 150 chemicals known as canna-
binoids found to date in C. sativa. Although less is known 
about cannabinoid acids, the non-psychotropic chemical 
precursors of cannabinoids, they are also considered thera-
peutic and have shown promise as non-intoxicating medi-
cines. In a 2013 study, cannabidiolic acid (CBDA) was found 
to be 1,000 times more potent than CBD in a rat model for 
the treatment of nausea and vomiting.7,8 Cannabinoid acids 
are decarboxylated (a process in which the carboxyl group 
in the cannabinoid acid molecule is removed) through heat, 
light exposure, or time, which converts the acid to a neutral 
cannabinoid. Tetrahydrocannabinolic acid (THCA) — a 
precursor of tetrahydrocannabinol (THC), the primary 
psychoactive and intoxicating compound in cannabis — and 
CBDA concentrations are 20-50 times higher than neutral 
cannabinoids in fresh dried plant material.3 

Isolated by American chemist Roger 
Adams, PhD, in 1940, with the 

complete structure elucidated 
by Israeli chemist Raphael 

Mechoulam, PhD, in 1963, 
CBD is the second-most 
researched cannabi-

noid and the most abun-
dant cannabinoid in hemp variet-
ies of the cannabis plant. Unlike 
its counterpart THC, CBD does 
not make one feel psychologi-
cally altered or “high,” yet it 
crosses the blood-brain barrier 
when inhaled, producing 
anti-anxiety and antipsy-
chotic effects, technically 
making it psychoactive.4 

A high density of cannabinoid receptors exists in the 
human brain, but, unlike mu-opioid receptors, they 

are sparsely distributed in the parts of the brain stem 
that control heartbeat and breathing. 
In June 2018, the US Food and Drug Administration 

(FDA) approved the first and only cannabis-derived CBD 
drug, Epidiolex® (GW Pharmaceuticals; Cambridge, UK), 
which was designated a Schedule V orphan drug (orphan 
drugs are designated for conditions affecting fewer than 
250,000 people in the US). Epidiolex is approved for the 
treatment of seizures associated with Lennox-Gastaut and 
Dravet syndromes, both rare childhood forms of epilepsy, 
and tuberous sclerosis. In the same year, the US Farm Bill 
legalized hemp production and the production of hemp-
derived CBD products in states that vote to allow them.9 

Hemp is arbitrarily, but legally, defined by US law as 
cannabis with less than 0.3% THC (0.2% in Europe).9,10 
As long as finished consumer products that contain CBD 
do not have more THC than these specified limits, they are 
considered legal in many jurisdictions of the world. This 
legal distinction has led to a largely unregulated market 
that is akin to the Wild West or a market free-for-all 
without production, labeling, and testing standards. The 
FDA continues to assess how to regulate CBD in food and 
dietary supplements. 

The public’s fascination with and sharply increased 
demand for CBD have sparked a global race to identify 
and breed varieties of cannabis without or low in THC 
and rich in other active cannabinoids and terpenes.† Due 
to the longstanding federally illegal status of cannabis in 
the United States and much of the world, CBD was largely 
bred out of cannabis because the market was driven by 
recreational users in search of THC-rich cannabis. Now 
that it is apparent that CBD has great medical utility, 
significant resources have been poured into pharmacody-
namic and pharmacokinetic research, product develop-

* Most authorities currently conceive of cannabis as belonging to one species. Current vernacular use of the term indica is inconsistent 
with the original description of Cannabis indica by Lamarck in the 18th century.

† Terpenes are phytochemicals that are made by the plant using a molecule called isoprene as the building block; CBD and cannabinoid 
acids are partly made using isoprene units and are considered either terpenoids or polyketides. Other cannabinoid terpenes, such as 
mono- and sesquiterpenes, give the cannabis plant its characteristic odor.

Hemp oil 
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ment, and production of CBD-rich cannabis (generally 
defined by industry as dried cannabis with at least 4% 
CBD). Such varieties are becoming easier to find given 
increasing demand. However, access to CBD-rich material 
that meets Good Agricultural Practice (GAP) and Good 
Manufacturing Practice (GMP) quality standards remains 
difficult.

It is important to mention that C. sativa is a bio-reme-
diator. Whatever is in the soil — good or bad (e.g., agri-
cultural chemicals, heavy metals, minerals, etc.) — will 
also be absorbed into various parts of the C. sativa plant, 
including the flowers where the cannabinoid acids and 
terpenes are produced.11 Thus, the authors believe it advis-
able to use CBD sourced from companies using organic 
production practices that meet GAP and GMP standards.

CBD products are available in varying forms of purity. 
CBD isolate, commonly referred to as “pure CBD,” should 
be free from all other phytocompounds and comes in 
powder form. “Broad spectrum” or “full spectrum” CBD 
oil includes other therapeutically active chemicals from 
the cannabis plant, such as cannabinoids, terpenes, and/
or flavonoids. 

Mechanisms of Action
In the 1990s, it was discovered that the human body 

produces endocannabinoids: endogenous compounds that 
mimic the pharmacology of phytocannabinoids, a class of 
chemicals derived from the cannabis plant and rarely found 
in other species. Endocannabinoids, along with cannabi-
noid receptors and a series of enzymes, make up the endo-
cannabinoid system (ECS). This system regulates, modu-
lates, and/or plays a major role in almost every biological 
function of the human body, including immunity, cogni-
tion, inflammation, nausea/vomiting, temperature regula-
tion, and neuroprotection.12 

Simply, the ECS is a homeostatic regulatory system that 
plays a role in helping humans to eat, sleep, protect, forget, 
and relax.13 The discovery of the ECS is one of the most 
important medical discoveries of our time. Understanding 

how it works and integrates with different body systems is 
paramount to understanding the origin of a large number 
of diseases and proactively managing the aging process. 

Although CBD’s mechanisms of action have not yet been 
fully elucidated, more than 65 different targets were iden-
tified by 2015.14 CBD works within and apart from the 
ECS through numerous enzymes, ion channels, receptors, 
and transporters.13 CBD is a negative allosteric modulator 
(NAM) of the cannabinoid receptor type 1 (CB1; in other 
words, when CBD binds to a non-primary CB1 receptor 
site, it reduces the ability of THC to bind to the primary 
site), which partly explains why CBD has attenuating activ-
ity on THC-associated adverse events such as anxiety and 
tachycardia (fast heart rate), and may also contribute to its 
antipsychotic, antiseizure, and antidepressant effects.14,15 
Evidence of this is seen in the clinical trials conducted 
for the whole-plant cannabis pharmaceutical preparation 
Sativex® (GW Pharmaceuticals), approved in 30 countries, 
not including the United States, for spasticity and cancer 
pain. The current recommended upper limit Sativex dose 
contains 32.4 mg of THC and 30 mg of CBD.

Low-dose stimulation of CB1 receptors has been shown 
to reduce anxiety and impart a calming effect by manag-
ing neurotransmitter release such that excessive neuronal 
activity is prevented. CB1 receptors also play a major role 
in reducing pain and inflammation and regulate cogni-
tive function, sensory perception, movement, and posture 
control.16 CBD indirectly activates this receptor by delay-
ing the enzymatic breakdown of the CB1 agonists anan-
damide and 2-arachidonoylglycerol (2-AG),17 thus allowing 
these endocannabinoids to stay in the body long enough 
to be therapeutic.16 This is how CBD increases endocan-
nabinoid tone. (Endocannabinoid tone is a function of the 
numbers of receptors, whether they are active or inactive, 
the concentration of endocannabinoids, and the activity of 
their metabolic and catabolic enzymes.) CB1 receptors also 
are found in bone, reproductive, cardiovascular, adipose, 
and liver tissues.18 

CBD, a potent anti-inflammatory agent, augments and 
stimulates the activity of the cannabinoid receptor type 2 
(CB2),19 where it helps reduce pain and inflammation by 
mediating cytokine release from immune cells.20 Largely 
found in immune tissue but also throughout the periph-
eral nervous system, CB2 receptors regulate a wide range of 
physiological processes, including pain perception, inflam-
mation, immune function, bone growth, neuroprotection, 
and stress response.18 

In addition to interacting with CB1 and CB2, CBD also 
binds to a variety of other receptors and activates ion chan-
nels and transcription factors (Table 1).

Low-dose stimulation of CB1 receptors has been 
shown to reduce anxiety and impart a calming 
effect by managing neurotransmitter release such 
that excessive neuronal activity is prevented.

Ball-and-stick model of cannabidiol. 
X-ray diffraction data from P.G. Jones,  
L. Falvello, O. Kennard, G.M. Sheldrick,  

and R. Mechoulam (1977). 
Image courtesy of Ben Mills



Table 1. Examples of Receptors, Ion Channels, and Transcription Factors Regulated by CBD21-23

G-protein-coupled receptor 55 
(GPR55)

GPR55, which is upregulated in pain, inflammation, and cancer, is prevalent in the 
central nervous system and many regions of the brain and thought to possibly regulate 
insulin secretion, blood pressure, and bone formation. CBD is a GPR55 antagonist. 

Acetylcholine receptors (AChRs) Involved in neurotransmission, regulating cell proliferation and differentiation, apopto-
sis, cell interaction, reward circuits, stress-related behavior, neuronal development, and 
appetite.

5-hydroxytryptamine (5-HT1A, or 
serotonin) receptor

Modulates the release of gamma aminobutyric acid (GABA), acetylcholine, dopamine, 
and glutamate, as well as hormones and other endogenous chemicals. CBD’s agonistic 
activity on this receptor may help those with cluster and migraine headaches as well as 
attenuate nausea/vomiting, motor/cognitive impairment, cerebral infarction/hypoxic 
brain damage, depression, and anxiety.

Gamma aminobutyric acid recep-
tors (GABARs)

CBD is a positive allosteric modulator of this receptor (i.e., CBD potentiates the GABA-A 
receptor), accentuating its role in treating pain, anxiety, stress, cognitive disorders, 
schizophrenia, tuberous sclerosis, insomnia, and epilepsy.

Adenosine receptors Mediate pathophysiological effects on the immune, central nervous, cardiovascular, and 
peripheral nervous systems.

Glycine receptors (GlyRs) Mediate “rapid synaptic inhibitory neurotransmission in the brain stem and spinal cord,” 
and involved in managing pain, inflammation, and neuroprotection.

Transient receptor potential 
cation channels (TRPs, especially 
TRPV1)

Associated with pain, inflammation, cancer apoptosis, proliferation, migration, differen-
tiation, and angiogenesis.

Nuclear transcription factor 
kappa B (NF-κB) and nuclear 
factor erythroid-derived 2-like 2 
(NRF2)

Play an important role in tissue protection and repair. Activation regulates the manage-
ment of oxidative stress, inflammation gene expression, pain, and several types of 
cancer-related genes (brain, breast, skin, lung, colon, and ovary). Suppression supports 
chronic disease prevention and management.

Synergistic Effects
Almost 600 phytocompounds have been identified 

in cannabis, many of which synergize with CBD.21 
The cannabinoids, terpenes, flavonoids, and other 
phytochemicals present in cannabis activate different 
therapeutic pathways in the body, complicating research 
and drug development in this area. 

The way chemicals from the cannabis plant syner-
gistically work together to potentiate and antagonize 
different actions/reactions in the body is called the 
“entourage effect,” a term coined by Israeli research-
ers Shimon Ben-Shabat, PhD, and Mechoulam.24 For 
example, CBDA increases the bioavailability of CBD by 
a factor of two.21 CBD is, among other things, anxio-
lytic,25 as are a variety of terpenes in cannabis, such as 
linalool, eucalyptol, trans-nerolidol (which also increases 
bioavailability of cannabinoids), and guaiol.21,26 Limo-
nene, a terpene in cannabis and the primary compo-
nent of lemon oil, is also anxiolytic, most likely through 
multiple mechanisms of action, including modulation 
of 5-HT1A receptors27; it is also pro-apoptotic in breast 
cancer cells28 and is highly synergistic with CBD.29 A 
cannabis therapeutic product including CBD, CBDA, 
and limonene would likely be effective against anxiety, 
working through multiple chemical pathways simulta-
neously to bring the body back into balance. Whereas 
CBD may be an effective compound for managing 
anxiety, having the optimal combinations of cannabi-
noids, terpenes, and other phytochemicals can contrib-
ute greatly to the increased efficacy of a preparation.

Cannabis Cannabis sativa
Photo ©2020 Yarygin
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Mono- and sesquiterpenes give many plants their smell 
and contribute greatly to the effects felt when consum-
ing cannabis and cannabis products. Approximately 200 
terpenes have been found in the cannabis plant, represent-
ing 3-10% of the liquid (by weight) in the trichome, the 
gland protruding from the plant where the main therapeu-
tic compounds like cannabinoids/mono- and sesquiterpenes 
are produced and retained.21 Approximately 50 terpenes 
regularly occur in North American-grown cannabis, 17 of 
which are most common.6 Most of the terpenes found in 
the cannabis plant are listed on the US “GRAS List” (refer-
ring to ingredients that are “generally recognized as safe” for 
use in food; see https://femaflavor.org).21,30 

Terpenes are thought to contribute greatly to the entou-
rage effect of cannabis, providing synergy and increased 
efficacy for the treatment of addiction, anxiety, bacterial 
and fungal infections, depression, epilepsy, inflammation, 
and pain.29 Terpenes are therapeutic in their own right and 
supported by in vitro and in vivo research showing strong 
antidepressant, antidiabetic, anticonvulsant, antibiotic, 
anti-allergenic, cytotoxic, antitumor, and anti-inflamma-
tory effects.21 Like cannabinoids, terpenes activate different 
pathways in the body simultaneously to synergize with vari-
ous cannabinoids and flavonoids, creating a complicated yet 
elegant chemical ballet. The review articles by Russo (2011) 
and Russo and Marcu (2017) are the most comprehensive 
articles on this subject to date.29,31

Of the 6,000 known flavonoids, 26 have been described 
in cannabis, including apigenin-7-O-β-D-glucuronide, 
cannflavin A, and luteolin-7-O-β-D-glucuronide.21,32 
Little is known about how flavonoids contribute to the 
entourage effect; however, protective effects against inflam-
mation have been shown in laboratory experiments.33 Many 
of the flavonoids found in cannabis contribute to the chemi-
cal ballet, further extending potential therapeutic effects of 
CBD in the body.

Much of the existing research has been carried out with 
single-molecule CBD, not with whole-plant materials with 
a full spectrum of cannabinoids, terpenes, and flavonoids 
present in the essential oil of CBD-rich cannabis. In many 
cases, when whole-plant preparations have been used, 
individual phytochemicals were not quantified or investi-
gated to assess how they may have contributed to research 
outcomes. It is believed that whole-plant cannabis formula-
tions are superior therapeutic agents compared to isolated 
molecules.29 For example, in general, THC and CBD in 
combination are more therapeutic than either would be 
on their own.34 Furthermore, a naturalistic study with 
134 humans using smoked cannabis showed that canna-
bis varieties with more than 4% CBD attenuated short-
term memory loss caused by THC.35 The impact of one 
particular chemical on another may be subtle but power-
ful, contributing greatly to the therapeutic benefit of the 
formulation.36

Therapeutic Benefits
CBD has significant therapeutic potential, especially for 

symptoms such as inflammation, sleep, anxiety, and pain 
that are commonly addressed with dietary supplements, 
nutraceuticals, and over-the-counter products.

Clinical Trials 
An appropriate place to begin is to review what has been 

learned from clinical trials on the single-molecule CBD 
product Epidiolex, an antiseizure medication. Even though 
Epidolex trials have not yet assessed the drug’s effects on 
inflammation, sleep, anxiety, and pain (see next section) — 
the most common reasons people try CBD — they provide 
a baseline for safety, tolerability, and drug interactions and 
show that CBD is a powerful antiseizure agent. 

According to GW Pharmaceuticals’ website, a Phase III 
clinical trial on Epidiolex for the treatment of Lennox-
Gastaut syndrome with 225 patients aged 2-55 years old 
showed similar results to previously conducted Phase III 
clinical trials. Patients took 20 mg/kg/day, 10 mg/kg/day, 
or placebo along with their current medications. The 20-mg 
group showed a median monthly reduction in seizures of 
42%, compared to a 37% reduction in the 10-mg group and 
a 17% reduction in the placebo group. One patient dropped 
out in both the 10-mg group and the placebo group, and six 
patients dropped out of the 20-mg group. Although adverse 
events were recorded in the study, most were deemed to be 
mild to moderate, with 99% of trial participants choosing 
to continue to participate in an open-label extension of the 
trial.37

In a double-blind, placebo-controlled trial with 120 
children and young adults with Dravet syndrome with 
drug-resistant seizures, seizure frequency decreased from 
a median of 12.4 to 5.9 seizures per month in the 20 mg/
kg/day dose Epidiolex group compared to a decrease from 
a median of 14.9 to 14.1 seizures per month in the placebo 
group during the 14-week treatment period. Seizure activ-
ity was reduced in all types of seizures; 5% of the Epido-
lex group and 0% of the placebo group were seizure-free 
during the study. All patients in the study remained on their 
normal anti-epileptic drugs (AEDs).38

Pain and Inflammation
Cannabinoids have long been known as potent anti-

inflammatory agents. According to a review by Nichols and 
Kaplan, CDB has been shown to produce these effects in 
rodent models:

• reduce immune response; 
• prevent and reduce colitis; 
• reduce β-amyloid-induced neuroinflammation; 
• reduce interleukin 1 beta (IL-1β); 
• decrease prostaglandin E2 (PGE2) plasma levels; 
• enhance interferon gamma (IFN-γ) and IL-2 

production; 
• reduce tumor necrosis factor-alpha (TNF-α) level 

in frontal cortex; 
• decrease hepatic reperfusion injury; 
• reduce lipopolysaccharide (LPS)-induced pulmonary 

inflammation;
• reduce effects of autoimmune encephalomyelitis; and 
• reduce inflammation in acute lung injury.22 
In humans, CBD has been shown to inhibit neutrophil 

chemotaxis (migration of neutrophils to sites of infec-
tion)39 and reduce seizure severity, frequency, and recov-
ery time.40 



CBD has significant therapeutic potential, especially for 
symptoms such as inflammation, sleep, anxiety, and pain 
that are commonly addressed with dietary supplements, 
nutraceuticals, and over-the-counter products.

www.herbalgram.org  •  2020  •  I S S U E  127  •  41

Hemp oil 
Photo ©2020 Matthew Magruder



42  •  I S S U E  127  •  2020  •  www.herbalgram.org

A 2010 multicenter, double-blind, randomized, placebo-
controlled, parallel-group study with 177 subjects compared 
a 1:1 THC:CBD extract and a THC-only extract to placebo 
for efficacy, safety, and tolerability in patients with intrac-
table cancer-related pain. The study results showed that 
the 1:1 THC:CBD extract improved pain scores by 30% 
from baseline in more than half of that group, whereas the 
THC-only group had no significant improvements over the 
placebo group. The preparations were administered in self-
titrated oral mucosal sprays with 2.7 mg of THC and 2.5 
mg of CBD per spray. Patients averaged 8.75 sprays per day 
in the THC:CBD group, 8.34 sprays per day in the THC-
only group, and 9.61 sprays per day in the placebo group. 
While all three groups of study participants had similar 
baseline pain scores, only patients in the THC:CBD group 
showed a statistically relevant improvement in reduction 
of pain scores of 30% or more (23 subjects [43%] in the 
THC:CBD group, 12 subjects [23%] in the THC-only 
group, and 12 subjects [21%] in the placebo group).41 

Pain and inflammation are inextricably linked. CBD has 
been shown in many mouse models to reduce inflamma-
tion and pain by indirectly suppressing the inflammatory 
response at the adenosine A2 receptor, binding to a vari-
ety of receptors, possibly including antagonism of GPR55 
and modulating endocannabinoid tone at the TRPV1 and 
other TRP receptors. Furthermore, it appears that CBD 
may effectively potentiate the analgesic effects of opioids 
without aggravating constipation or depressing respiratory 
drive, thus modulating the risks of opioid addiction and 
side effects.15

CBD is a more potent neuroprotective antioxidant than 
tocopherols or ascorbate as demonstrated in rat neuronal 
cultures with respect to glutamate-induced neurotoxicity.42 
In fact, the US government holds a patent (US patent 
663050743) on cannabinoids for their antioxidant and 
neuroprotective effects.29 Interestingly, in a rodent model 
of Alzheimer’s disease, CBD and anandamide promoted 
neurogenesis after β-amyloid exposure.40 CBD also has been 
shown to prevent reactive oxygen species (ROS)-associated 
cell death and mediate glutamate-induced neurotoxicity.44 
If confirmed in human clinical studies, the neuroprotec-
tive benefits of CBD stand to potentially improve quality of 
life for patients with a wide variety of neurological condi-
tions including Alzheimer’s disease, Parkinson’s disease, 
Huntington’s disease, Tourette syndrome, traumatic brain 
injury, stroke, and more.

Sleep 
Babson et al reviewed sleep research on cannabinoids in 

2017 and found mixed and dose-dependent effects of CBD, 
with low doses being stimulating and high doses being sedat-
ing. In the case of Parkinson’s disease, Babson et al reported 
that CBD may reduce REM sleep behavior disorder.45 A 
balanced preparation of THC and CBD improves sleep for 
those with pain associated with many conditions, including 
rheumatoid arthritis, peripheral neuropathic pain, multiple 
sclerosis (MS), and intractable cancer pain. This has been 
demonstrated in Sativex (2.7 mg THC and 2.5 mg CBD per 
oromucosal spray) clinical trials for the treatment of muscle 
spasms and spasticity in patients with MS. More than 1,000 
people are engaged in these long-term studies.46 Pure CBD 
is slightly stimulating in low to moderate doses, which the 
authors consider to be less than 200 mg. However, as seen 
in the Sativex trials, it appears that CBD and THC work 
synergistically to reduce sleep disturbances and improve 
sleep quality in doses ranging from as low as 2.5 mg each of 
THC and CBD and up to 15 mg each of THC and CBD 
before bed.

CBD is thought to play a role in sleep quality because of its 
anxiolytic effects.47 In a retrospective case series at a psychi-
atric clinic involving 72 adults suffering from a lack of sleep 
(n = 25) or anxiety (n = 47), 79.2% of patients (57) reported 
decreased anxiety and 66.7% of patients (48) had improved 
sleep scores during the first month, but the effects fluctu-
ated throughout the study. Most patients received 25 mg 
CBD per day in a capsule, although a small number received 
higher dosages (50 mg or 75 mg per day). In all but three 
patients, CBD was well tolerated.47 

Anxiety
Anxiety, according to the Anxiety and Depression Asso-

ciation of America, is the most common mental illness and 
affects 40 million adults in the United States annually. Skel-
ley et al conducted a review of 233 journal articles about 
CBD and its impact on anxiety. Only six small randomized 
clinical trials (RCTs) and two case studies met their criteria 
for inclusion in their review, which found CBD does improve 
the clinical outcomes for chronic and acute anxiety.48 Studies 
by Zuardi et al (2017)49 and Linares et al (2019)50 included 
multiple dose ranges for acute anxiety, with the best clinical 
outcomes at their mid-range dose of 300 mg. On the topic of 
social anxiety disorder, Bergamaschi et al (2011)51 conducted 
one of the earliest small trials. In addition to reduced acute 
anxiety and fewer interruptions in cognition, they found that 

One of the biggest misconceptions regarding CBD is 
that it is sedating. On the contrary, low-to-moderate 
doses are highly alerting, and stimulating effects have 
been seen in studies in which patients received a single 
dose of a CBD isolate (CBD only) as high as 600 mg.
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“negative self-evaluation was almost abolished” in the CBD 
group versus the placebo group. More investigation is needed 
to better understand optimal starting doses for treating acute 
versus chronic anxiety.

 In a yet-to-be-published CBD clinical trial in humans 
with chronic anxiety, 10 mg of a full-spectrum CBD 
oil (made from whole-plant cannabis containing addi-
tional unknown potentially synergistic phytochemicals such 
as minute amounts of other cannabinoids, terpenes, and 
flavonoids) given three times per day over four weeks resulted 
in less severe anxiety, fewer symptoms related to anxiety, and 
improved sleep and quality of life compared to baseline.52 
CBD was well tolerated. Improved performance was noted 
in measures of executive and cognitive function such as 
memory, attention, and decision making. Given that recre-
ational cannabis use has acutely been associated with decre-
ments in executive functioning, this is significant. Small 
decrements were observed in verbal learning while verbal 
memory remained intact. 

Drug Interactions
Low to moderate doses of CBD rarely cause drug inter-

action problems. However, relevant interactions have been 
documented at higher doses. Clobazam, an antiseizure drug, 
is metabolized by cytochrome P450, as is CBD and a wide 
variety of other drugs. When these kinds of drugs are used 
together with high doses of CBD, patients can experience 
unwanted side effects, the most common of which include 

drowsiness, irritability, and ataxia (impaired balance or coor-
dination).53 Drug-drug interactions have also been observed 
with valproic acid with either higher or lower serum levels 
encountered.

Misconceptions
One of the biggest misconceptions regarding CBD is that 

it is sedating. On the contrary, low-to-moderate doses are 
highly alerting, and stimulating effects have been seen in 
studies in which patients received a single dose of a CBD 
isolate (CBD only) as high as 600 mg.3 Low-to-moderate 
dose CBD-related sedation can generally be attributed to the 
presence of the terpene myrcene in the preparation.29

Another common misconception is that CBD turns into 
THC when exposed to gastric acids via oral consumption. 
A study published in 2016 gave credence to this myth by 
reporting that CBD is converted to THC with prolonged 
exposure to simulated gastric fluids without enzymes.54 
However, there is no evidence that this occurs in humans.3 
To this point, multiple CBD studies, including studies 
in which large doses were given, failed to reveal a conver-
sion to THC or the primary hepatic metabolite of THC, 
11-hydroxy-THC.55 Brazilian researchers recently studied 
the blood of 60 men and 60 women after oral intake of 300 
mg CBD and confirmed prior results of no bioconversion 
from CBD to THC.56 

It often is assumed that CBD does not cause adverse 
events. This is not true. However, side effects of CBD gener-

Cannabis Cannabis sativa
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ally are considered mild and cease by adjusting the dose or 
stopping consumption. The most commonly reported side 
effects of Epidiolex include somnolence (drowsiness), sleep 
disruption, diarrhea, fatigue, lethargy, and decreased appe-
tite, but all of these adverse events are usually associated with 
high doses and frequently in association with polypharmacy.

Conclusion
While we are a long way from understanding all of the 

intricacies of cannabis therapeutics, we do know that at low-
to-moderate doses, CBD is a safe, efficacious product with 
minimal adverse side effects, low toxicity, and fairly low risk 
for dangerous drug interactions. The promise of properly 
constituted CBD preparations for improving public health 
is great for treatment and prevention of a wide variety of 
diseases, conditions, and ailments. While over-the-counter 
market acceptance of CBD has occurred at rapid rates, clini-
cal research has not advanced as quickly. Luckily, attitudes 
and laws are changing worldwide in a way that may positively 
impact research in this area. 
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In 1965, almost 
a century after it 
became a nation, Canada 
officially adopted its own 

flag with an 11-point red maple leaf 
in the center.1 The flag symbolizes the vast 
country’s unity and identity. But now, the emblematic sugar 
maple (Acer saccharum, Sapindaceae) trees and the syrup 
producers who depend on them face an uncertain future, 
largely because of climate change.2,3

Potential Effects of Climate Change
The sugaring season has always presented challenges, 

but now the season, which was not long to start with, is 
getting even shorter. It lasts just six to eight weeks or less, 
usually between February and April, depending on the lati-
tude. Therefore, the loss of even one day can sometimes be 
significant. Harvesters also are experiencing a phenomenon 
called season creep, in which the season is starting and 
ending earlier than before.2

“In Vermont, maple trees are generally in good health,” 
said Mark Isselhardt, a maple specialist at the Proc-
tor Maple Research Center (PMRC) at the University of 
Vermont (oral communication, June 24, 2019). “The most 
significant near-term threat is anomalous weather patterns. 
In 2012, we had multiple days above 70°F in March, which 
is very uncommon in Vermont. That wasn’t a risk to the 
trees’ health in the short term, but it significantly impacted 
syrup production…. You really need the critical tempera-
ture swing on either side of freezing.” 

Until he retired in 2012, Barry Rock, PhD, professor 
emeritus in the Department of Natural Resources and 
the Environment at the University of New Hampshire, 
conducted research that monitored the timing of the color 
change of maple trees. Using new satellite data and satel-
lite data dating back to the 1970s, he determined that the 
timing of the color change was standard until the mid- to 
late-1980s. Then, he said, the leaves of the maple trees 

started changing color later and later in the fall (oral 
communication, June 18, 2019). 

“In New England, Columbus Day weekend, in early 
October, was considered the peak color display period, 
and people would come from all over to see the color 
change,” Rock said. “In recent years, on Columbus Day 
weekend, the trees are still green. They haven’t changed 
color at all. And now, the red color is not the dominant 
color. The trees are simply turning kind of brown and 
not having the really brilliant color displays.”

Whether the shift in color change timing 
is linked to climate change is unclear, 

Rock said, but it is possible, since 
it coincided with the start 

of some climate-related 
changes. It is also unclear 
how photosynthesis is 
involved, he said. As 
the days get shorter, 
an abscission layer (a 
waterproof barrier of 

thin-walled cells) forms 
at the bases of the peti-

oles or leaf stalks, which 
stops water and nutrients from 

moving into the leaf. “Because of the 
removal of nutrients, the formation of the 

abscission layer should mark the beginning of color change, 
and we are not sure why it doesn’t now,” Rock said. “It’s a 
mystery!”

A 2019 study predicted climate change’s effects on two 
climate-sensitive aspects of maple syrup production: sap 
sugar content and sap flow. (Maple sap is boiled down 
to make syrup.) Over two to six years, the study authors 
observed sap at six sugar bushes (stands of maple trees) 
across sugar maple’s latitudinal range. Sap sugar content 
partly derives from carbohydrate stores that are influenced 
by the growing conditions of the previous year, including 
temperature and precipitation, which affect photosynthesis 
and respiration.4

Historically, on average, sap sugar content reportedly has 
been greater than two degrees Brix (°Bx, a measurement of 
the sugar content of a water-based solution) across most 
of sugar maple’s range. (One °Bx is one gram of sucrose 
in 100 grams of solution.) However, this study found 
that sap sugar content decreased by 0.1°Bx for every 1°C 
(1.8°F) increase in the previous year’s May-October mean 
temperature. So, under some climate scenarios, the authors 
projected that sap sugar content may decrease by 0.7°Bx by 
the year 2100.4

Reverse osmosis (which uses pressure to force water 
molecules through a partially permeable membrane) can 
help make up for lower sap sugar content, but it still means 
that more time and sap are required to make one gallon of 
syrup with the necessary 66-68°Bx.3 (This range is narrow 
because at less than 66°Bx the syrup is at increased risk for 
fermentation or mold growth, Isselhardt said. At more than 
68°Bx, the syrup starts to crystallize.) Historically, the sap-
to-syrup ratio has been about 40:1.4

Is Maple 
Tapping 
Out?
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Sap flow is influenced by freeze/thaw cycles in early 
spring. The 2019 study found that mean tapping season 
temperature was a good indicator of the timing and 
number of freeze/thaw cycles as well as total sap volume. 
Sap volume peaked at a January-May mean temperature 
of 1°C (33.8°F). The authors projected that, by 2100, 
the region of maximum sap f low may shift northward by 
400 kilometers (249 miles). “Total syrup production is 
projected to decline over most of sugar maple’s range by 
the end of the century, except for the far northern range 
in Ontario and Quebec which project to have moderate 
to large increases in average syrup produced per tap,” the 
authors wrote.4

A 2014 survey assessed how maple producers in north-
ern Vermont and the Adirondacks of New York perceive 
climate change and plan to adapt. Of the total esti-
mated 1,200 commercial maple producers in this region, 
264 completed the survey (178 in Vermont and 86 in 
New York). The respondents made an average of 1,337 
gallons of syrup in 2014. The maximum made by a single 
producer was 32,500 gallons.5,6

Forty-two percent of respondents had no concerns 
related to climate change, while the main climate-related 

concerns of the other 58% were weather damage to the 
sugar bush, change in season timing, tree health, shorter 
season, and reduced sap f low. Producers with more than 
3,000 taps expressed more concern about climate change 
than did smaller-scale producers.5,6

More than 70% of respondents said they had already 
modified their businesses. For example, almost a quarter 
said they were tapping earlier. Despite climate change, 
respondents were generally optimistic about the future of 
their businesses, with more than half planning to increase 
the number of taps or products during the next five years 
and only 10% considering retiring, selling, or closing their 
business.5,6

Snowpack as a Blanket
Another climate-related factor that may impact maple 

trees and syrup production is snowpack reduction. Snow-
pack acts as an insulating blanket and helps prevent soil 
and tree roots from freezing. A 2018 study found that 
almost 65% of the sugar maple basal area in the north-
eastern United States occurs in places with regular snow-
pack. But, under some climate change scenarios, the 
area of regular snowpack in these forests could shrink by 
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Maple, the Breakfast Staple

Ten maple species are native to Canada, but, of those, syrup producers historically have favored sugar maple and 
black maple (Acer nigrum) due to their sap’s higher sugar contents. Canadians take pride in maple production, which 
spans Canada’s entire history, from before European contact and settlement to the present.7,8 In 2017, Canada 
produced about 71% of the world’s maple syrup: 12.5 million gallons valued at $494 million USD.9 The main syrup-
producing provinces are Quebec, Ontario, New Brunswick, and Nova Scotia.8 Despite a large production increase 
over the last decade, Canada’s world share has decreased due to greater competition from the United States, which 
previously led the world in maple syrup production.9

Maple trees accumulate starch in the fall that converts to sugar in the spring and mixes with meltwater that is 
absorbed by the trees’ roots to make sap, which is distributed through the wood to feed growing leaf buds. Maple 
sap is boiled down to make syrup and contains about 97% water plus minerals, organic acids, and taste precursors. 
The syrup derived from the sap rarely spoils when made at the correct density. It is a good source of riboflavin, 
manganese, and phenolic-derived antioxidants, giving it a nutritional edge over some other sweeteners. To ensure 
the longevity of their trees, Canada’s syrup producers take a limited amount of sap from each tree each season and 
leave the rest for the tree’s own internal nourishment.7,8

Maple sugar reportedly was the first type of sugar produced in North America, where it remained the main sweet-
ener until the price of cane sugar (Saccharum spp., Poaceae) declined in the late 1800s.8 Indigenous people taught 
early French settlers how to obtain maple sap and reduce it to syrup. Haudenosaunee (Iroquois) traditions describe 
piercing maple trees for “sweet water” to cook venison.10,11 They also have used the sap to make a drink for home 
consumption and longhouse ceremonies. The Meskwaki have used maple sugar instead of salt for cooking.12

The earliest known settler records of maple sugaring were by André Thevet in 1557 and Marc Lescarbot in 1606. 
Lescarbot noted that indigenous people “get juice from the trees and distill it down into a very sweet and agreeable 
liquid.”3,10,11 Today, maple syrup, which often is used as a breakfast topping, is enjoyed in almost 60 countries around 
the world. Maple products also include taffy, sugar, butter, and even liquors.8

 

All maple syrup is produced by the same process, but typically, syrup from earlier in the season is lighter in color and subtler in flavor, while 
syrup from later in the season is darker. Photo ©2020 Cindy Creighton
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49-95% by 2099. To approximate diminished snowpack, 
researchers removed snow for the first four to five weeks 
of winter in an experimental forest in New Hampshire. 
They repeated this for five consecutive winters, stopped 
for one year to see if the trees recovered, and then collected 
core samples of sugar maple trees to analyze their growth 
rings.13,14

The growth rates of the trees decreased by about 40% 
(averaged across the six years of the study), and the trees 
did not recover one year after the end. It is unclear if this 
damage is permanent. Reduced growth rates suggest that, 
without insulating snowpack, maple forests may be less 
productive for sugar makers and will not sequester, or 
remove, as much atmospheric carbon dioxide, if the trees 
even survive. This may have other implications because 
maple forests enable improved water quality and flood 
mitigation, among other benefits. It is unclear if anything 
can be done to mimic the benefits of snowpack.13,14

Under Pressure 
Optimal maple sap extraction depends on freezing night-

time temperatures and mild daytime temperatures, which 
cause pressure changes. On warm spring days, sap can flow 
down from the tree’s branches and even laterally within the 
wood. It flows to the point of lowest pressure from all direc-
tions. Excessively high or low temperatures disrupt the pres-
sure swings necessary for sap flow.2,15

For now, unpredictable weather largely is counteracted by 
widespread use of vacuum tubing systems that suck sap out 
of the tap. Instead of waiting for the sap to drip into galva-
nized metal buckets hanging from the taps, as in the past, 
the plastic tubing zigzags through the sugar bush, connect-
ing each tree and running into the sugarhouse, where the 
sap is collected for reverse osmosis and then boiling. The 
food-grade tubing is cleaner than older methods, so produc-
ers can tap earlier with less chance that the tapholes will 
close before the sap flows.2,3

For now, unpredictable weather largely is 
counteracted by widespread use of vacuum tubing 

systems that suck sap out of the tap.

Maple Acer spp. Photo ©2020 Panwasin Seemala



The vacuum system increases sap yield per tree, appar-
ently without harming the tree or changing the taste of the 
syrup.3 Each inch of mercury (inHg) decrease in pressure 
corresponds to a sap yield increase of about 5-7%. So, 
generally, maple producers try to reduce pressure in the 
tubing as much as possible and quickly detect and fix 
leaks.16

According to Isselhardt, partly because of the shortened 
season, producers already would have seen decreased yields 
per tree if they were still collecting with buckets, especially 
if they were not tapping earlier since the sugaring season is 
starting earlier now. “If you have adopted modern tubing 
and vacuum and practices like how to manage the vacuum 
and how to keep the tubing clean, you are actually seeing 
more yield than you ever have,” he said. 

Sanitation is important. Put simply, a maple tree is like 
a dense collection of tiny straws (xylem vessels), Isselhardt 
said. When the taphole is drilled, many of those “straws,” 
which had been sterile, are severed and become inocu-
lated with bacteria, yeast, mold, and more. The buckets 
or tubing are also not sterile, even when new. Early in the 
season, low temperatures reduce organism growth, but 
organisms grow more as temperatures rise. Because sap is 
mostly water with a little sugar, it is suitable for organism 
growth. “Whenever sap leaves the taphole, it comes into 
contact with things that are not sterile,” Isselhardt said. 
“During freezing events, that sap may be sucked back into 
the taphole.”

Eventually, as temperatures rise, the tissue is walled off, 
both by the tree’s responses and because the organisms form 
a gummy mass that plugs up the vessels. “If you can keep the 
tapholes clean, it limits that growth and keeps sap flowing,” he 
said. “Really, it just delays the inevitable, because eventually 
sap flow will stop. But sanitation can have significant benefits 
for sap production.” For example, using new taps and tubing 
each year, instead of reusing old taps and tubing (even if steril-
ized), may enable up to 100% more sap flow during the latter 
part of the season.17

Isselhardt noted that more sugar makers are tapping red 
maples (A. rubrum) than before. Red maples can compete on 
a wider range of sites than sugar maples, which are sometimes 
referred to as Goldilocks trees, and the reasons red maples were 
not tapped more in the past are not as relevant anymore, he 
said. For example, the sap of red maple trees typically contains 
less sugar than the sap of sugar maples, but now reverse osmo-
sis concentrates the sap and helps make up for that difference. 

“I think you are going to see more red maples in the mix, 
especially since producers who are certified organic need to 
keep a certain percentage of non-sugar maple trees in their 
woods, and red maples can count toward that diversity,” Issel-
hardt said.

Besides maple trees, some other North American trees also 
produce sap that can be reduced to edible syrup, though tapping 
them may sometimes be impractical. Examples include syca-
more (Platanus occidentalis, Platanaceae) and multiple species 
of birch (Betula spp., Betulaceae) and walnut (Juglans spp., 
Juglandaceae).18 For additional income, maple producers and 
others could tap these species, if they are present and viable. 

Harvesting Sap without a Tap?
To maintain yields in the face of challenges, maple produc-

ers may eventually consider using a harvesting method devised 
by the Proctor Maple Research Center (PMRC). Wanting to 
learn more about sap flow, PMRC researchers cut the crown 
off a maple tree and discovered a new way to extract sap. By 
attaching a sealed plastic bag over the cut stem, they realized 
that sap can be sucked directly from the top. This plantation 
method could enable maple production in farm fields and 
involves cultivated saplings instead of wild, mature trees.19 “It 
is very different, visually,” Isselhardt said. “The propagation 
is very different. It is provocative, I admit. People are not sure 
what to make of it.”

Because saplings can be planted close together, this method 
could enable greater yields per acre, even though yields per 
tree would be far less than with large, mature, natural trees. 
With the usual tapping method, traditional sugar bushes typi-
cally produce about 10-50 gallons of syrup per acre per season, 
with maybe 80 mature trees per acre. But PMRC researchers 
estimate that this new method could produce 400 gallons of 
syrup per acre per season, assuming the saplings are planted at 
a high density (about 6,000 saplings per acre). Also, typically, 
maple trees require about 40 years to reach tappable size, while 
saplings could be ready in seven years under the tap-less plan-
tation method. Another potential benefit is that Asian long-
horned beetles, which infest mature maple trees, apparently 
avoid maple saplings.19
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The saplings regrow their cut crowns from previously 
dormant buds, at which point the stem could be cut again. 
However, this can be done a limited number of times before 
not enough stem remains to be cut. In that case, replanting and 
regrowth would be needed before cutting could resume again. 
Or, it is possible that with a multi-stem growth, one stem 
could be cut at a time. This method would shorten the lifes-
pan of maple saplings like Christmas tree plantations shorten 
the lifespan of Christmas trees (from multiple genera in the 
Pinaceae family), Isselhardt said. Ultimately, the trees would 
be replaced. 

Sugar makers have not adopted this concept, largely because 
the fittings, or flexible caps, to cover the tops of the saplings 
are not commercially available yet. According to Isselhardt, 
people may think of saplings as perfect cylinders, but, in real-
ity, they have irregularities that make it difficult to create a 
vacuum-tight seal that can fit over the cut stems. If and when 
the fittings become available, some people are interested in 
exploring the potential of this system, he said. 

Conclusion
Despite problems, maple sap yield per tree is actually 

higher now than ever, because of improved technology and 
harvesting methods, but, according to some studies, syrup 
yields are expected to decrease across much of sugar maple’s 
range by the end of the century. It is unclear if better and 
more expensive technology and methods may be needed in 

the future, and, if so, how long those improvements could 
counteract climate change’s effects. 

Based on climate model projections, Rock expects that 
in 100 years sugar maples will still exist in Canada, where 
their range may extend further north than present, but they 
will likely be gone from New England. Isselhardt, however, 
is more optimistic. “The concern is that sugar maples are 
going to be at a competitive disadvantage in the future,” he 
said. “But a lot of projections do not [account for] humans 
in the sugar bushes doing anything. Sugar makers favor 
certain species in their woods at the expense of others. So, 
it may take longer for maples to be choked out. To preserve 
maples, it may require the people who manage those woods 
to exclude other trees, like oak [Quercus spp., Fagaceae] and 
hickory [Carya spp., Juglandaceae], that want to come in.”  
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Introduction
Herbal dietary supplements continued to experience strong sales 

growth in the United States in 2019, with total sales increasing by an 
estimated 8.6% from 2018, according to the Nutrition Business Jour-
nal (NBJ). Consumers spent approximately $9.602 billion on herbal 
supplements across all market channels in 2019 — more than three-
quarters of a billion dollars more than was spent in 2018. Herbal 
supplement sales have increased each year since 2004 (Table 1), and 
the near-record sales growth from 2018 to 2019 is the second-highest 
percentage increase since 1998. 

Sales also continued to climb in the first half of 2020 during the 
initial stages of the COVID-19 pandemic, stimulated by consumer 
demand for herbal and nutritional supplements with potential 
immune-enhancing effects. (See article beginning on page 68.)

SPINS, a market research firm based in Chicago, Illinois, and 
NBJ, a natural products industry publication 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 channels (mass 
market, natural and health food, and direct sales) and sales by prod-
uct type (single-herb supplements vs. combination formulas). SPINS 
provided sales data for the 40 top-selling herbal and fungal ingredients 
in the mainstream (conventional) and natural retail channels (Table 2). 

In addition to the 8.6% overall sales growth from 2018 to 2019, total 
retail sales of herbal dietary supplements increased in each of NBJ’s 
three market channels in 2019 — the 11th consecutive year of growth 
in all channels. Direct sales of herbal supplements, which includes 
online sales, had the strongest sales growth of the three market chan-
nels in 2019 and increased by 11.5% from the previous year, reaching 
a total of $4.995 billion. Since 2016, the mass market channel has 

By Tyler Smith,a Georgia May,b Veronica Eckl,b and Claire Morton Reynoldsc

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

US Sales of Herbal Supplements Increase by 8.6% in 2019
CBD, mushroom, and elderberry supplements continue to drive sales

Table 1. Total US Retail Sales of Herbal 
Supplements*

Year Total Sales % Change

2019 $9.602 billion 8.6%

2018 $8.842 billion 9.4%

2017 $8.085 billion 8.5%

2016 $7.452 billion 7.7%

2015 $6.922 billion 7.5%

2014 $6.441 billion 6.8%

2013 $6.033 billion 7.9%

2012 $5.593 billion 5.5%

2011 $5.302 billion 4.5%

2010 $5.049 billion 3.3%

2009 $5.037 billion 5.0%

2008 $4.800 billion 1.0%

2007 $4.756 billion 4.4%

2006 $4.558 billion 4.1%

2005 $4.378 billion 2.1%

2004 $4.288 billion 3.4%

2003 $4.146 billion –2.3%

2002 $4.275 billion –2.8%

2001 $4.361 billion 3.2%

2000 $4.225 billion 2.9%

Source: Nutrition Business Journal 
 
* Includes sales in all channels. NBJ primary research 
includes NBJ surveys of supplement manufacturers, 
distributors, multilevel marketing firms, and mail 
order, internet, and raw material/ingredient supply 
companies, as well as interviews with major retailers 
(Walmart, Costco, etc.), manufacturers, suppliers, and 
industry experts. Secondary sources include IRI, SPINS, 
Nielsen, Natural Foods Merchandiser, Insight, The 
Hartman Group, company data, and other published 
material.
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seen higher sales growth than the natural and health food 
channel, and the same was true in 2019. Mass market sales 
totaled $1.704 billion in 2019, a 9.4% increase from 2018. 
However, total sales of herbal supplements in the natural 
and health food channel have been higher than those in the 
mass market channel since at least 2005, when HerbalGram 
began including a breakdown of NBJ’s three market chan-
nels.1 In 2019, sales in the natural and health food chan-
nel were an estimated $2.904 billion, a 3.6% increase from 
2018.

The SPINS sales data for the herbal and fungal ingredi-
ents discussed in this report include sales of dietary supple-
ments in which the herbal or fungal ingredient (or derivative 
thereof, e.g., plant sterols and beta-glucans) 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), with the exception 
of cannabidiol (CBD) products, as explained later.2 Sales of 
herbal teas or cosmetics with botanical ingredients are not 
included. The dollar amounts reflect the latest estimates (as 
of late June 2020) of sales for the 52-week period that ended 
December 29, 2019. 

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 US retail sales only.

CBD and Elderberry Sales Experience Triple-Digit 
Growth in Mainstream Channel 

Herbal supplements with horehound (Marrubium vulgare, 
Lamiaceae) as the primary ingredient had the highest total 
annual sales in the mainstream channel for the seventh 

consecutive year. Most products included in this category 
have multiple ingredients and typically are not horehound-
only supplements. In 2019, consumers in this channel 
spent a total of $152,731,014 on horehound products — an 
increase of 4.2% from 2018, according to SPINS. Hore-
hound is commonly found in throat lozenges (or “cough 
drops”), including some varieties of widely known brands 
such as Ricola® (Ricola Ltd.; Laufen, Switzerland). This 
bitter herb traditionally is used to treat respiratory and 
digestive issues, and many horehound products are still 
used for these purposes, including as an expectorant, cough 
suppressant, and for dyspepsia.3 

In 2019, for the first time, CBD, a psychoactive but 
non-intoxicating compound in cannabis (Cannabis sativa, 
Cannabaceae), became one of the 40 top-selling ingredients 
in mainstream retail outlets. In this channel, CBD sales 
totaled $35,899,378 in 2019, making it the ninth top-selling 
supplement ingredient. Sales of CBD increased by a remark-
able 872.3% from 2018 to 2019 — the largest increase of 
any other top 40 ingredient in the mainstream channel. 
SPINS has been tracking CBD sales in both mainstream 
and natural channels since 2014, but the ingredient made its 
first appearance among the top 40 ingredients in the natu-
ral channel in 2017 after a 303% increase in sales from the 
previous year.

In 2019, SPINS revised its CBD and hemp data classifica-
tions and began to count sales of so-called “full-spectrum” 
extracts of hemp (aerial parts) — legally defined as Cannabis 
sativa with a tetrahydrocannabinol (THC) concentration of 
no more than 0.3%4 — as CBD products. Previously, these 
full-spectrum extracts were included in the hemp category. 
This likely contributed to the significant sales increase of 
CBD products in the mainstream channel. 

Table 2. US Retail Channel Definitions*

SPINS Nutrition Business Journal

Mainstream 
Channels  

Conventional Multi-Outlet Channel (Powered by IRI)
The “mainstream” channel. Includes the Grocery Outlet (stores 
with $2 million+ annual all-commodity value [ACV]), the Drug 
Outlet (chains and independent stores, excluding Rx sales), and 
selected retailers across Mass Merchandisers (including Walmart 
and 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  
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 . This channel includes co-ops, associations, indepen-
dent retailers, and large regional chains (excluding Whole Foods 
and Trader Joe’s) . It represents more than $26 billion in total 
sales  and encompasses more than 1,850 stores.

Natural & Health Food 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 or network 
marketing firms (US sales only).

* The sales discussed in this article pertain only to those involving herbal and other plant- and fungi-based dietary supplements, and generally do not include 
herbs sold as teas and beverages or as ingredients in natural personal care and cosmetic products.
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CBD products have been promoted 
for a wide range of health issues, such 
as anxiety, insomnia, drug addiction, 
and acne, among many others.5 Accord-
ing to SPINS, the top health focuses of 
CBD products sold in the 2019 main-
stream channel were “non-specific” 
followed by mood support and sleep. The 
non-specific health focus is essentially a 
“miscellaneous” category and can include 
products marketed for general health 
support. (For more about the science 
of CBD, see “Cannabidiol: A Race to 
Relief” beginning on page 36 in this 
issue.) The most common formulation 
types of mainstream CBD products were 
“alcohol-free tinctures,” liquids, and soft-
gels, according to SPINS.

Based on the results of a nationally 
representative survey of 4,000 people 
in January 2019, Consumer Reports esti-
mated that 64 million US adults had tried 
CBD in the previous two years.6 Among 
those surveyed, the most common reason 
for taking CBD was to relax and reduce 
stress/anxiety, and 64% rated CBD as 
“extremely or very effective” in doing 
so. Notably, nearly a quarter of respon-
dents said that they used CBD to replace 
an over-the-counter (OTC) drug (e.g., 
nonsteroidal anti-inflammatory drugs) or 
a conventional pharmaceutical drug (e.g., 
anxiety or pain medications).

CBD’s rapid ascent to supplement star-
dom and conflicting state and federal laws 
regarding cannabis and cannabis-derived 
ingredients have complicated the regula-
tory situation for CBD. The FDA does 
not consider CBD — whether derived 
from hemp or cannabis (legally defined as 
C. sativa with a THC concentration above 
0.3%) — to be a legal dietary supplement 
ingredient. The FDA is currently “evaluat-
ing the regulatory frameworks that apply 
to certain cannabis-derived products that 
are intended for non-drug uses, includ-
ing whether and/or how the FDA might 
consider updating its regulations, as well 
as whether potential legislation might be 
appropriate,” according to its Consumer 
Updates page for cannabis (as of March 
2020).7 While its review is underway, the 
FDA has focused on companies that make 
CBD products labeled with unapproved 
drug claims. In 2019, the FDA sent 22 
warning letters to such companies for ille-
gally marketed CBD products.8

Table 3. Total US Herbal Supplement Sales by Market Channel

2015 2016 2017 2018 2019
% Growth 

(from 2018)

Mass 
Market

 $1.204  
billion

$1.336 
billion

$1.449 
billion

$1.558 
billion

$1.704 
billion

9.4%

Natural & 
Health Food

 $2.356 
billion  

$2.506 
billion

$2.624 
billion

$2.804 
billion

$2.904 
billion

3.6%

Direct Sales  $3.363 
billion  

$3.609 
billion

$4.012 
billion

$4.480 
billion

$4.995 
billion

11.5%

Source: Nutrition Business Journal

Figure 2. Sales by Market Channel
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Elderberry (Sambucus spp., Adoxaceae) experi-
enced the second-strongest growth in the main-
stream channel in 2019, and sales surged in the 
first half of 2020 due to the COVID-19 pandemic, 
as explained in the next article. Sales increased by 
110.8% from 2018 to a total of $107,574,611 in 
2019. This is the second consecutive year of main-
stream sales growth of more than 100% for this 
herb, which is commonly used for immune support 
and cold and flu symptoms.9 Consistently increas-
ing sales have helped elderberry move from the 25th 
top-selling ingredient in the mainstream channel 
in 2015 to the third top-selling ingredient in 2019.

In 2018, elderberry sales were bolstered partly by 
the unusually severe 2017-2018 flu season. During 
the 2018-2019 US flu season, which the US Centers 
for Disease Control and Prevention (CDC) classi-
fied as moderately severe, an estimated 35.5 million 
people in the United States were sickened with influ-
enza.10 Immune health was the third most popular 
reason why consumers in 2019 chose to take supple-
ments, according to the 2019 Council for Responsi-
ble Nutrition (CRN) Consumer Survey on Dietary 
Supplements.11 Elderberry’s immune health benefits 
have been the subject of numerous human clinical 
trials, and research published in 2019 offered addi-
tional support for these claims. A meta-analysis 
of elderberry for cold- and flu-related respiratory 
symptoms published in February 2019, for example, 
found that the herb “substantially reduce[d] upper 
respiratory symptoms.”12 The authors of the analy-
sis concluded that elderberry supplementation could 
help reduce “antibiotic misuse for upper respiratory 
symptoms due to viral infections, and [could be] a 
potentially safer alternative to prescription drugs for 
routine cases of the common cold and influenza.”

The availability of multiple, easy-to-consume 
formulation types also may have contributed to 
mainstream elderberry sales growth in 2019. In 
recent years, consumers increasingly appear to be 
seeking out non-pill supplement forms such as 
gummies, liquids, and tinctures. Elderberry, with its 
familiar sweet fruit flavor, is particularly well suited 
to these formulation types.13 

Two other herbs commonly marketed for immune 
or respiratory support made the top 10 list of 
mainstream ingredients. Echinacea (Echinacea spp., 
Asteraceae) sales increased by 4.9% from 2018, 
making it the second top-selling ingredient, and 
ivy leaf (Hedera helix, Araliaceae) sales increased by 
14%, making it the sixth top-selling supplement in 
this channel.

Ashwagandha (Withania somnifera, Solanaceae), 
an herb commonly used in Ayurveda, the domi-
nant traditional medical system of India, contin-
ued to enjoy strong sales in 2019. Mainstream sales 
of ashwagandha supplements rose by 45.2% from 
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2018 with sales totaling $10,835,737 in 2019. The 
herb first appeared in the top 40 list of mainstream 
ingredients in 2018, when sales in this channel rose 
sharply from the previous year by 166%; ashwagandha 
made the top 40 list in the natural channel beginning 
in 2015. 

For many mainstream consumers, familiarity with 
Ayurvedic ingredients may have started with turmeric 
(Curcuma longa, Zingiberaceae), which was the fast-
est growing ingredient in the mainstream channel 
in 2017. Sales of turmeric are still increasing in the 
mainstream channel, but at lower rates each year; 
in 2019, sales of turmeric grew by only 2.0% — 
down from 46.7% in 2017 and 30.5% in 2018. 
Boswellia (Boswellia serrata, Burseraceae) and fenu-
greek (Trigonella foenum-graecum, Fabaceae), two 
other ingredients with traditional Ayurvedic uses, saw 
declines or minor growth in 2019, with sales changes 
of –7.3% and +2.3%, respectively. Natural products 
trends tend to be more pronounced and shorter lived 
in the mainstream channel. The less robust growth 
and declining sales of these ingredients may suggest 
that the “novelty” of previously trending Ayurvedic 
ingredients for mainstream consumers could be slowly 
starting to wear off; however, this is only one inter-
pretation.

Garcinia (Garcinia gummi-gutta, Clusiaceae), green 
tea (Camellia sinensis, Theaceae), and coconut oil (Cocos 
nucifera, Arecaceae) supplements experienced the three 
largest sales decreases in the mainstream channel from 
2018 to 2019. Garcinia, often marketed as “Garcinia 
cambogia,” a synonymous scientific name,14 rose 
to fame beginning in 2012 after Mehmet Oz, MD, 
promoted the herb as a “magic weight loss cure” on his 
daytime talk show, “The Dr. Oz Show.” The South-
east Asian tropical fruit enjoyed years of popularity for 
its claimed benefits and became the fourth top-selling 
supplement ingredient in mainstream retail stores 
in 2015. After a series of widely publicized lawsuits, 
negative news reports, and a Senate hearing question-
ing the safety and efficacy of garcinia, sales quickly 
declined.15 In 2019, garcinia was the 24th top-selling 
herbal supplement in the mainstream channel, with 
sales totaling $14,991,878 — less than a third of its 
total sales in 2015. Sales in 2019 may also have been 
impacted by a widely publicized case in February 2019 
in which the US Federal Trade Commission settled 
with a marketer of garcinia supplements that paid 
for dozens of fake positive reviews of the product on 
Amazon.com.16

Sales of green tea supplements, which also benefited 
from the “Dr. Oz effect” in the mid-2010s, peaked 
in 2015 when it was the fifth top-selling supplement 
ingredient in the mainstream channel.15 Although 
sales have mostly declined since then, green tea has 
remained a top-10 mainstream ingredient. In 2019, 
green tea was the 10th top-selling ingredient in this 
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channel, with sales totaling $33,754,156 — a 25.3% 
decrease in total sales from 2018. 

Coconut oil (–23.3%), which has seen declining sales 
since 2016, and yohimbe (–20.7%; Pausinystalia johimbe, 
Rubiaceae) were the only other ingredients in the main-
stream retail channel with sales decreases of more than 
20%. Potential reasons for coconut oil’s continued decline 
are discussed in the next section.

In previous years, HerbalGram chose to exclude certain 
ingredients from the top 40 list of mainstream ingredi-
ents for various reasons (e.g., not derived from herbs or 
fungi, nonspecific categories, etc.). However, no entries 
were excluded from this year’s report. Accordingly, readers 
should keep this in mind when comparing Tables 4 and 5 
in this year’s report with those of previous years. 

CBD and Mushroom Products Continue to Drive 
Natural Channel Sales 

For the second consecutive year, CBD was the top-selling 
herbal supplement ingredient in the natural channel, with 
total sales of $90,720,546. CBD’s 71.3% increase in sales 
from 2018 was the largest sales increase of any of the 40 top-
selling herbs in this channel in 2019. However, this increase 
is relatively modest compared to the more-than-300% sales 
increases for CBD in 2017 and 2018. The skyrocketing sales 
helped CBD overtake turmeric as the top-selling ingredi-
ent in this channel in 2018. Turmeric had held the position 
from 2013 to 2017.17,18

The most popular formulation types and health focuses 
of CBD products in the natural channel were unchanged 
from 2018. As in the mainstream channel, CBD supple-
ments in the natural retail channel were marketed primarily 
for “non-specific” health reasons followed by mood support 
and sleep, according to SPINS. CBD products sold in natu-
ral retail stores were most commonly alcohol-free tinctures 
followed by softgels and capsules.

After CBD, medicinal mushrooms experienced the great-
est sales increases in the 2019 natural channel. Three of 
the five ingredients with the largest sales increases from 
2018 in this channel were mushroom products. Sales of 
“mushrooms (other)” — a category that includes sales of 
multiple species, including lion’s mane (Hericium erinaceus, 
Hericiaceae), turkey tail (Trametes versicolor, Polyporaceae), 
and combinations thereof — increased by 33.2% from 
2018 and totaled $10,596,345 in 2019. Reishi (Ganoderma 
lucidum, Ganodermataceae) and cordyceps (Cordyceps mili-
taris, Cordycipitaceae) had the fourth- and fifth-largest sales 
increases of 13.5% and 8.2%, respectively.

Mushrooms (other) debuted on HerbalGram’s list of top 
40 natural channel ingredients in 2015 as the 23rd top-
selling ingredient. Since then, total annual sales have more 
than doubled, earning mushrooms (other) a spot as the 
eighth top-selling ingredient in this channel in 2019. Vege-
table capsules and powders were the most popular formu-
lation types of mushroom products sold in natural retail 
stores in both 2018 and 2019, according to SPINS, although 
tinctures started to become more popular in 2019. 

Immunity and cognitive health were the top health 
focuses of mushroom (other) products sold in natural retail 
outlets in 2019, followed by non-specific uses. These are the 
same health focuses that natural channel shoppers sought 
out in 2018 and, notably, the same health focuses of shop-
pers in the mainstream channel in 2019. This suggests that 
consumers across the board may be becoming more familiar 
with the potential health benefits of fungal products. These 
widely reported benefits, combined with multiple, easy-to-
consume formulation types, likely helped fuel the so-called 
“shroom boom” of 2019.19 

Besides CBD and mushrooms, elderberry was the only 
other top-40 ingredient in the natural channel with a signifi-
cant sales increase in 2019. Sales of this ingredient increased 
by 20.5% from 2018, with sales totaling $31,952,786 in 
2019. As noted previously, a moderately severe 2019 cold and 
flu season likely helped drive sales of this ingredient.

Coconut oil experienced the largest sales decline from 
2018 to 2019 in natural retail outlets. Sales of coconut oil 
supplements in this channel totaled $2,897,144 in 2019 — a 
31.4% decrease in sales from 2018. Coconut oil experienced 
rapid sales growth in 2013 after Dr. Oz hyped a wide range 
of potential health benefits of this “miracle fat that fights 
fat.”20 Subsequently, trending diets that shunned carbohy-
drates and promoted “healthy fats,” such as paleo and keto-
genic diets, helped sustain coconut oil’s popularity until 
2017, when sales of the ingredient in this channel started 
to decline. Although the trend toward embracing healthy 
fats and oils appeared to continue in 2019,21 widespread 
and conflicting media reports about the health benefits and 
potential risks of coconut oil consumption may have contrib-
uted to the ingredient’s continued decline in 2019. Perhaps 
most notably, in a video that went “viral” in August 2018, 
a Harvard University professor systematically dismantled 
coconut oil’s supposed benefits, calling the ingredient “pure 
poison.”22 Media outlets continued to debate the saturated-
fat-rich food’s potential benefits and risks throughout 
2019.23 

Flax (Linum usitatissimum, Linaceae) seed and hemp had 
the second- and third-highest sales decreases, respectively, 
in the 2019 natural channel. Flax seed, which is rich in 
omega-3 fatty acids, was the top-selling ingredient in this 
channel in 2012, but sales have been declining steadily since 
then. Sales of flax seed supplements declined by 12.2% from 
2018, with sales totaling $12,573,964 in 2019. During this 
time, flax dropped from the fifth top-selling ingredient to 
the seventh. The reason for the decline is unclear, but it is 
possible that consumers in the natural channel are switching 
to other sources of omega-3s. 

Hemp products, like CBD, first appeared on the list of 
40 top-selling ingredients in the natural channel in 2018. 
However, unlike CBD, hemp supplement sales have since 
declined — by 9.9% in 2018 and 12% in 2019. The contin-
ued decline may be due partly to product classification 
changes described earlier. SPINS now includes only hemp 
seed products with a negligible amount of CBD in this 
category.
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Table 4. Top-Selling Herbal Supplements in 2019 — US Mainstream Multi-Outlet Channel  

Rank Primary Ingredient Latin Binomial Total Sales
% Change 
from 2018

1 Horehound Marrubium vulgare $152,731,013.98 4.2%

2 Echinaceaa Echinacea spp. $120,185,302.86 4.9%

3 Elderberry Sambucus nigra and S. canadensis $107,574,611.46 110.8%

4 Turmericb Curcuma longa $92,432,701.70 2.0%

5 Cranberry Vaccinium macrocarpon $88,900,064.38 6.3%

6 Ivy leaf Hedera helix $43,122,837.27 14.0%

7 Ginger Zingiber officinale $39,455,176.99 6.4%

8 Garlic Allium sativum $37,938,646.26 0.7%

9 Cannabidiol (CBD) Cannabis sativa $35,899,378.48 872.3%

10 Green tea Camellia sinensis $33,754,156.23 –25.3%

11 Red yeast ricec Oryza sativa $33,648,588.26 8.0%

12 Apple cider vinegar Malus spp. $33,644,761.68 10.4%

13 Fenugreek Trigonella foenum-graecum $33,238,113.57 2.3%

14 Saw palmetto Serenoa repens $30,700,004.93 3.7%

15 Black cohosh Actaea racemosa $28,078,996.24 –15.7%

16 Wheatgrass / Barley grass Triticum aestivum / Hordeum vulgare $26,259,511.29 25.0%

17 Ginkgo Ginkgo biloba $25,543,153.93 18.9%

18 Flax seed / Flax oil Linum usitatissimum $23,005,712.31 –11.6%

19 Aloe vera Aloe vera $21,074,250.16 –3.7%

20 Yohimbe Pausinystalia johimbe $18,366,189.44 –20.7%

21 Cinnamon Cinnamomum spp. $16,525,708.00 –6.6%

22 Valerian Valeriana officinalis $16,252,463.12 –9.1%

23 Milk thistle Silybum marianum $16,244,188.41 –1.8%

24 Garcinia Garcinia gummi-gutta $14,991,877.54 –33.5%

25 Bioflavonoid complexd — $14,681,912.64 –17.3%

26 Horny goat weed Epimedium spp. $14,201,565.49 27.1%

27 Coconut oil Cocos nucifera $14,036,848.91 –23.3%

28 Goji berry Lycium spp. $13,812,253.72 12.9%

29 Green coffee extract Coffea arabica $13,013,379.34 –18.9%

30 Ginseng Panax spp. $12,572,733.72 –4.2%

31 Sennae Senna alexandrina $10,912,381.12 –8.3%

32 Plant sterolsf — $10,894,757.52 –4.1%

33 Ashwagandha Withania somnifera $10,835,737.05 45.2%

34 Beet root Beta vulgaris $9,827,665.87 18.4%

35 Boswellia Boswellia serrata $8,923,628.32 –7.3%

36 Açaí Euterpe oleracea $8,816,949.58 2.7%

37 Rhodiola Rhodiola spp. $8,737,768.32 –9.7%

38 Fennel Foeniculum vulgare $8,663,058.49 6.1%

39 Maca Lepidium meyenii $8,133,656.61 5.3%

40 Grapefruit seed extract Citrus × paradisi $7,779,003.70 7.8%

Source: SPINS (52 weeks ending December 29, 2019)

a Includes three Echinacea species: E. angustifolia, E. pallida, and E. purpurea.
b Includes standardized turmeric extracts with high levels of curcumin.
c Red yeast rice is fermented with the yeast Monascus purpureus.
d Bioflavonoids are phytochemicals that are often extracted from citrus (Citrus spp., Rutaceae) fruits.
e Excludes OTC laxative drugs containing senna or sennosides.
f Not including beta-sitosterol.
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Table 5. Top-Selling Herbal Supplements in 2019 — US Natural Channel  

Rank Primary Ingredient Latin Binomial Total Sales
% Change from 

2018

1 Cannabidiol (CBD) Cannabis sativa $90,720,545.72 71.3%

2 Turmerica Curcuma longa $48,138,541.59 –6.8%

3 Elderberry Sambucus nigra and S. canadensis $31,952,785.92 20.5%

4 Wheatgrass / Barley grass Triticum aestivum / Hordeum vulgare $17,990,270.93 –9.8%

5 Ashwagandha Withania somnifera $13,661,462.20 7.2%

6 Aloe vera Aloe vera $12,687,774.14 –9.3%

7 Flax seed / Flax oil Linum usitatissimum $12,573,964.19 –12.2%

8 Mushrooms (other) — $10,596,344.51 33.2%

9 Echinaceab Echinacea spp. $10,401,555.39 1.3%

10 Milk thistle Silybum marianum $10,010,699.48 –4.7%

11 Oreganoc Origanum vulgare $9,275,511.10 –7.0%

12 Cranberry Vaccinium macrocarpon $7,919,630.81 3.9%

13 Saw palmetto Serenoa repens $7,767,948.88 0.6%

14 Maca Lepidium meyenii $7,464,260.86 –11.9%

15 Garlic Allium sativum $6,929,067.19 –0.2%

16 Valerian Valeriana officinalis $6,711,204.33 –1.3%

17 Echinacea–Goldenseal combo Echinacea spp. / Hydrastis canadensis $6,272,608.20 –1.3%

18 Nigella Nigella sativa $5,436,145.88 –8.6%

19 Horsetail Equisetum spp. $5,373,416.61 0.9%

20 Chlorophyll / Chlorella — / Chlorella vulgaris $5,180,157.89 –6.5%

21 Ginkgo Ginkgo biloba $4,598,414.26 –1.3%

22 Hemp seeds and derivatives Cannabis spp. $3,829,584.51 –12.0%

23 Red yeast riced Oryza sativa $3,784,732.62 1.7%

24 Quercetine — $3,673,172.27 –1.0%

25 Cherry fruit Prunus spp. $3,664,146.25 1.2%

26 Reishi Ganoderma lucidum $3,646,673.30 13.5%

27 Ginger Zingiber officinale $3,400,415.56 2.9%

28 Kava Piper methysticum $3,382,661.86 –8.7%

29 Fenugreek Trigonella foenum-graecum $3,299,830.20 –8.8%

30 Ginseng Panax spp. $3,291,828.69 –2.4%

31 Beet root Beta vulgaris $3,167,973.72 1.8%

32 Holy basil Ocimum tenuiflorum $3,078,406.16 –10.9%

33 Resveratrolf — $3,044,282.97 –4.1%

34 Evening primrose oil Oenothera biennis $2,961,872.48 –5.6%

35 Stevia Stevia rebaudiana $2,953,938.77 –2.2%

36 Coconut oil Cocos nucifera $2,897,144.46 –31.4%

37 Olive leaf Olea europaea $2,891,034.03 –10.6%

38 Hawthorn Crataegus spp. $2,887,509.12 3.3%

39 Moringa Moringa oleifera $2,750,656.99 –4.4%

40 Cordyceps Cordyceps spp. $2,740,052.18 8.2%

Source: SPINS (52 weeks ending December 29, 2019) 

a Includes standardized turmeric extracts with high levels of curcumin.
b Includes three Echinacea species: E. angustifolia, E. pallida, and E. purpurea.
c Includes products labeled as containing oregano oil and oregano leaf tinctures.
d Red yeast rice is fermented with the yeast Monascus purpureus.
e Quercetin is a flavonoid found in various plants, such as onions (Allium spp., Amaryllidaceae) and berries. 
f Resveratrol is an antioxidant found in various plants, such as grapes (Vitis vinifera, Vitaceae) and berries.
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As with the mainstream 
channel, HerbalGram chose not 
to exclude any ingredients from 
the list of 40 top-selling ingre-
dients in the 2019 natural chan-
nel.

Direct Sales 
Continuing a three-year trend, 

direct-to-consumer sales of herbal 
supplements once again experi-
enced the highest sales growth 
of NBJ’s three market channels. 
The 11.5% growth in the direct 
sales channel from 2018 to 
2019 was more than three times 
higher than the growth in the 
natural and health food chan-
nel. Total annual direct sales of 
herbal supplements have been 
higher than total sales in the 
mass market and natural and 
health food channels since at 
least 2005, when HerbalGram 
began publishing NBJ’s chan-
nel data in its annual market 
reports.1

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.24 According 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

From 2018 to 2019, the sales growth of 
combination formulas was higher than that 
of single-herb supplements. This has been the 
case every year since 2011. Sales of combina-
tion formulas and single-herb supplements 
grew by 11.8% and 6.3%, respectively, in 
2019. 

Combination formulas contain multiple 
herbs that typically work together (additively 
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 with calming or anxi-
ety-reducing properties and other botanical 
ingredients with sleep-promoting effects.25 
Single-herb supplements, on the other hand, 
tend to have more targeted uses, although 
sometimes more than one. Senna (Senna 

Table 6. Total US Retail Sales of Herbal Supplements by Type 

Total Sales % Total Sales % Growth*

2019
Single Herb $5.402 billion 56.3% 6.3%

Combination Herbs $4.201 billion 43.7% 11.8%

2018 
Single Herb $5.083 billion 57.5% 6.8%

Combination Herbs $3.759 billion 42.5% 13.1%

2017
Single Herb $4.759 billion 58.9% 5.6%

Combination Herbs $3.326 billion 41.1% 12.9%

2016
Single Herb $4.505 billion 60.5% 6.1%

Combination Herbs $2.947 billion 39.5% 10.1%

2015
Single Herb  $4.245 billion  61.3% 5.5%

Combination Herbs  $2.677 billion 38.7% 10.7%

Source: Nutrition Business Journal  / * From previous year

Green tea Camellia sinensis
Photo ©2020 Steven Foster
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alexandrina, Fabaceae), for example, has well-known laxa-
tive effects and is primarily used to treat digestive issues.26 
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
Dietary supplement use by adults in the United States 

reached an all-time high in 2019, according to CRN’s 
2019 survey.11 More than three-quarters of surveyed adults 
reported taking at least one dietary supplement in the 
previous year, and half of those consumers reported taking 
an herbal supplement. Extrapolating these findings to the 
2019 US adult population27 results in a staggering number 
of potential herbal supplement users (whether occasional 
or frequent) — roughly 97 million individuals. Consumer 
trust in herbal supplements also appeared to remain strong 
in 2019. Nearly 72% of the adults in CRN’s survey reported 
confidence in the safety and efficacy of herbal supplements. 
General consumer trust combined with newly popular 
ingredients in both channels likely helped contribute to the 
near-record sales growth in 2019.

Mainstream consumers continued to turn to elderberry 
supplements for their potential immune health benefits, and 
natural retail shoppers appeared to wholly embrace mush-

room products in 2019. However, the standout ingredient 
of 2019 was undoubtedly CBD. Since at least 2008, when 
HerbalGram began including tables of the top-selling ingre-
dients in both channels, no single ingredient has simultane-
ously had the top growth in both mainstream and natural 
channels. However, with its myriad claimed and implied 
health benefits and widespread appeal, CBD did just that 
in 2019. 
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US Supplement Sales Rise Sharply during First Six Months of 2020
COVID-19 pandemic boosts sales of medicinal fungi and herbs commonly used for immune health

By Tyler Smith

As the coronavirus spread across the globe in early 2020,1 news reports in the United States reflected a growing 
sense of dread in the country. At the time, very little was known about the virus or COVID-19, the disease caused by 
SARS-CoV-2. When confronted with a potentially deadly infectious disease and no available treatment, many people 
in the United States turned to natural products, as evidenced by skyrocketing sales of dietary supplements, includ-
ing herbal products, in early 2020. The increased sales were fueled largely by consumers’ seeking immune support 
and general wellness products.2 Sales were also impacted, in part, by pantry-stocking or even “panic buying” of 
immune products,3 which led to depleted inventories, backordered products, and other supply chain disruptions 
during this time.4

Overall dietary supplement sales in March 2020 were up 
39% from March 2019, and by mid-June, sales* were still 
up 14% compared to the previous year, according to SPINS 
data.2 As much of the country was under some form of stay-
at-home order during this time, online sales far outpaced 
brick-and-mortar sales.5 NBJ predicts that total online sales 
in 2020 will be 61.4% higher than in 2019; in-store sales are 
expected to rise by only 7.1% in 2020.2

Total dietary supplement sales estimates for 2020 are simi-
larly optimistic, with NBJ predicting the highest level of sales 
growth in more than two decades. Sales of cold, flu, and 
immunity products are predicted to grow 51.2% from 2019, 
perhaps making up close to 10% of total dietary supplement 
sales in 2020, according to SPINS data.2 

The information below is based on herbal supplement 
sales data from January 1, 2020, to June 22, 2020, provided 
by the market research firm SPINS. Sales growth refers to the 
total percentage sales increase for this period compared to 
the same period in 2019.

Popular Herbal Immune Products

Unsurprisingly, sales of herbal supplements marketed 
for immune health experienced strong growth during the 
first half of 2020. A handful of ingredients experienced sales 
increases above 70% in both mainstream and natural chan-
nels, including well-known herbs such as elderberry, echina-
cea, and oil of oregano (Origanum vulgare, Lamiaceae). 

Sales of elderberry, which has been shown to reduce 
upper-respiratory symptoms in clinical trials,6 grew by 126% 
in the natural channel. In the mainstream channel, elder-
berry sales increased by 241.4%. Sales of echi-
nacea, which has been used traditionally for 
various immune-related benefits, also grew 
sharply in the first half of 2020. Echinacea 
sales in the natural channel grew by 70.2%, 
and sales in the mainstream channel grew by 
90.9%. A 2014 Cochrane Review concluded 
that preparations of echinacea had potential 
cold-prevention benefits, but the trending-
positive results were not statistically signifi-
cant.7 A more recent systematic review and 
meta-analysis published in 2019 made simi-
lar conclusions, noting that echinacea “might 
have a preventative effect on the incidence 
of upper respiratory tract infections.”8 Oreg-
ano has been used traditionally for various 
medicinal purposes, including for respira-
tory symptoms such as cough.9 Although 
oregano has been shown to have antimicro-
bial and antiviral properties in vitro, human 
clinical trials are lacking.10 Sales of this herb 

— primarily in essential oil form — grew by 74.8% in the 
natural channel and 90.6% in the mainstream channel in the 
first half of 2020.

Less common herbs with potential immune health bene-
fits also fared well in the first six months of 2020, includ-
ing astragalus (Astragalus spp., Fabaceae) root, elecam-
pane (Inula helenium, Asteraceae), and lomatium (Lomatium 
spp., Apiaceae). A 2015 Cochrane Review of astragalus for 
preventing frequent respiratory tract infections in children 
found 120 relevant, full-text studies; however the studies 
were deemed to be of poor quality and none met the review 
authors’ inclusion criteria.11 Elecampane and lomatium also 
are used traditionally for respiratory conditions, but human 
clinical trials are lacking.12,13 

Medicinal Fungi 

Mushrooms and fungi-derived ingredients have been 
used in traditional Chinese medicine for centuries,14 and 
their popularity as medicine has increased in the United 
States in recent years. Mushroom and fungal products first 
appeared on the list of 40 top-selling ingredients in the 
natural channel in 2015, and sales have increased steadily 
since then. SPINS tracks multiple mushroom species, and 
the traditional uses and claimed benefits vary for each, often 
with some overlap. Immunity and general health bene-
fits were the most common health focuses of mushroom 
supplements sold in the United States in 2018 and 2019. 

In the first half of 2020, in both mainstream and natu-
ral retail channels, six of the 40 ingredients (15%) with 
the largest sales growth were fungal products (including 

* For the four-week period that ended June 
14, 2020.

Source: SPINS
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beta-glucans). Of these, five appeared in both channels, 
two of which experienced sales increases greater than 70% 
in 2020: shiitake (Lentinula edodes, Omphalotaceae) and 
“mushrooms (other).” As noted previously, the mushrooms 
(other) category includes any fungal product not individu-
ally tracked by SPINS, such as turkey tail. Sales of mush-
rooms (other) increased by 84.0% in the natural channel 
and a remarkable 494.6% in the mainstream channel. Shii-
take, extracts of which have exhibited immunomodulatory, 
antibacterial, antifungal, antioxidant, and cytotoxic proper-
ties in vitro,15 has been used for a wide range of medicinal 
purposes, including as an adjuvant cancer treatment16 and 
immune system modulator.17 Shiitake sales increased by 
125.4% in the natural channel and 74.9% in the mainstream 
channel.

Conclusion

Although sales of dietary supplements in the first half of 
2020 benefited largely from immune health ingredients, 
sales of other ingredients have increased as well, particu-
larly those related to stress and sleep. As of mid-June 2020, 
supplement sales appear to have leveled off after the sales 
jumps seen earlier in the year.5 The future course of the 
coronavirus pandemic in the United States is uncertain, 
which makes predicting sales for the second half of 2020 
challenging. However, if the first half of 2020 is any indi-
cation, then the herb and dietary supplement industry 
appears to be on track for another record-breaking year. 
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Aromatica: A Clinical Guide to Essential 
Oil Therapeutics, Volume 2: Applica-
tions and Profiles, by Peter Holmes. Phila-
delphia, PA: Singing Dragon; 2019. ISBN: 
978-1-84819-304-8. Hardcover, 552 pages. 
$75.00.

This text builds on the materia medica 
(or, as it is deemed in the book, “materia 
aromatica”) and fundamentals on the use 
of essential oils from Volume 1 (2016). It 
contains 40 new profiles and guides read-
ers through more advanced information 
about essential oil administration. Holmes 
takes a holistic approach to health through 
aromatic botanicals, including a global look at tradi-
tional Chinese, Japanese, and Ayurvedic medicine systems, 
and details the physiological, psychological, and medici-
nal functions of oils. In addition to the more technical 
aspects of essential oil use, Holmes also describes the oils’ 
geographic origins, historical uses, and other interesting 
details that offer a broader look at these increasingly popu-
lar and widely used ingredients.

Caper: The Genus Cappa-
ris by Ephraim Philip Lansky, 
Helena Maaria Paavilainen, 
and Shifra Lansky. Boca Raton, 
FL: CRC Press; 2019. ISBN: 
9780367379209. Softcover, 345 
pages. $74.95.

Now available in softcover, this 
book is a pharmacognostic and 
ethnopharmacological exploration 
of numerous species in the genus 
Capparis (Capparaceae). Starting 
with history of use and a survey of 
the historical record, the authors 
then cover more scientific areas 
such as the chemical compounds present in Capparis 
species, their potential therapeutic uses, and information 
about propagation. The medicinal indications 
of Capparis species, stretching from the ancient 
Mediterranean to modern times, are explored in 
their own section in the book and include diabe-
tes, hypertension, inflammation, rheumatism, 
and others.

Wild Remedies: How to Forage Healing Foods 
and Craft Your Own Herbal Medicine by 
Rosalee de la Forêt and Emily Han. Carlsbad, CA: 
Hay House, Inc.; 2020. ISBN: 9781401956882. 
Softcover, 424 pages. $29.99.

This beginner’s guide to foraging and herbal 
medicine includes 75 recipes for food and herbal 
oils, salves, teas, and other medicinal prepara-

tions. De la Forêt and Han explain the 
benefits of 24 common wild plants and 
provide instructions on how to cultivate 
them in a home garden. Illustrations 
and color photography aid in accurate 
plant identification, and foraging safety 
and sustainability are emphasized. The 
authors invite readers to form a closer 
relationship with the earth and embrace 
a natural mode of living and healing, 
aided by the world of plants and herbs.

Plants that Cure: Plants as a Source 
for Medicines, from Pharmaceuticals 
to Herbal Remedies by Elizabeth A. 
Dauncey and Melanie-Jayne R. Howes. 

Princeton, NJ: Princeton University Press; 2020. ISBN: 
978-0691200187. Hardcover, 224 pages. $29.95.

Plants have been used as 
medicine for millennia, but 
modern science often focuses 
on isolated compounds that 
they contain. Plants that Cure 

recontextualizes many 
of these compounds by 
celebrating the plants 
that produce them. 
The text is filled with 
color photographs 
and diagrams and is 
organized by body 
system, detailing plant 
compounds and their uses for conditions such as 
arthritis, circulatory problems, dementia, fatigue, 
gastrointestinal distress, respiratory infections, and 
cancer. The authors, a plant toxicologist (Dauncey) 
and a pharmacologist at the Royal Botanic Gardens, 
Kew (Howes), examine the mechanisms of action 
of these compounds and explain how some of 
the compounds contribute to the functioning and 

survival of the plants themselves. The book is intended 
for herbalists, botanists, and others who are interested in 

natural remedies and drug discov-
ery and provides an authorita-
tive natural history of important 
medicinal plants. 

Book Profiles
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By Will McClatchey, PhD, RPh, and 
Mark Nickum, PhD

Art Whistler, PhD, adjunct professor of 
botany at the University of Hawai`i at 
Manoa, died on April 2, 2020, at age 75 
after battling COVID-19 for more than 
three weeks. He was our long-time neighbor, 
fellow field researcher, and friend.

Whistler was born on October 12, 1944, 
in southern California, where he devel-
oped a love for plants. He earned a bach-
elor’s degree in botany from the Univer-
sity of California, Riverside, in 1965, then 
a master’s in botany from the University of California, 
Santa Barbara, in 1966. During his time in college, the 
United States was experimenting with an alternative form 
of interaction with the world: the Peace Corps. After 
graduation, he volunteered for the Peace Corps and was 
sent to Western Samoa to teach biology, a decision that 
gave direction and meaning to his life and helped him 
build lifelong relationships.

Like many Pacific island Peace Corps volunteers, 
Whistler formed a lifelong love and concern for the 
people and environments of the islands. He returned as 
often as possible and invested decades of time and energy 
to document and conserve plants and people, particularly 
in Samoa and Tonga. He also became part of a network 
of former Peace Corps volunteers, many of whom stayed 
on the islands and supported each other in their efforts 
to improve their adopted countries. After his tour with 
the Peace Corps, he moved to Hawaii and worked as an 
instructor and environmental consultant while steadily 
working on a doctorate in botany. In 1979, he produced 
his dissertation: A Vegetation Study of Eastern Samoa.

There are different types of botanists: f lora experts, 
taxonomic specialists, ethnobotanists, anatomists, and 
ecologists. Whistler was all of these but is best known 
for his expertise on the f lora and ethnobotany of the 
Samoan islands, and, by extension, the f lora and ecology 
of tropical Pacific islands. His many publications include: 
Tongan Herbal Medicine (Isle Botanica, 1992), Polynesian 
Herbal Medicine (National Tropical Botanical Garden, 
1992), Plants in Samoan Culture: The Ethnobotany of 
Samoa (University of Hawai`i Press, 2005), Plants of the 
Canoe People: An Ethnobotanical Voyage through Poly-
nesia (National Tropical Botanical Garden, 2009), and 
Samoan Herbal Medicine: O La’au ma Vai Fofo o Samoa 
(Isle Botanica, 2017).

Whistler worked as a lecturer at the University of 
Hawai`i (1979-1989), botanist at the National Tropical 
Botanical Garden (NTBG, 1983-1992), biology professor 
at the University of the South Pacific (2006-2007), and 

an independent environmental and educational consul-
tant throughout his life after the Peace Corp. He could 
frequently be found with his nose in herbaria from New 
Zealand to Fiji to Hawaii, working on distributions of 
plants. Encountering him in small airports, villages, or 
forests was a normal occurrence.

Central within Whistler’s career was investing in 
the training of young Pacific islanders. He encouraged 
hands-on learning about plants, ecosystems, and tradi-
tional ways of using plants, and openly shared what he 
learned from elder Pacific Islanders. He also encouraged 
a free exchange of ideas and blending of modern science 
with ancient traditional knowledge. 

The Flora of Samoa was a lifelong project that consumed 
much of his time but remains incomplete. Samoa contains 
an estimated 540 f lowering plant species. Others, includ-
ing younger Samoans whom Whistler trained, will now 
need to finish the good work that he began.

Art Whistler is survived by his son Sean, daughter 
Kira, and a host of friends and colleagues across the 
Pacific islands and around the world. Longtime friend 
and colleague Mark Merlin, PhD, at the University of 
Hawai`i, wrote (email to M. Blumenthal, April 8, 2020): 
“After 40 years of collegial exchange and friendship, it 
is depressing to know how and why Art died. He knew 
the Samoan and many other Pacific f loras better than 
just about anybody on earth, down to the very last weed 
and up to the tallest tree. Art could be stubborn, but in 
the case of his career-long documentation of the Samoan 
f lora, he should have had his way with publication. I hope 
NTBG publishes it, given how doggedly and carefully he 
pursued that publication goal for so many years. C’est la 
vie!” 

Wayne Arthur Whistler
1944 – 2020

Art Whistler. Photo courtesy of Alice Campbell
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By Connor Yearsley
Diane Robertson Winn, a medical researcher, entrepre-

neur, and artist who is known for her work with the Afri-
can antimalarial plant cryptolepis (Cryptolepis sanguino-
lenta, Apocynaceae), died from congestive heart failure on 
April 21, 2020, at age 82. For about 50 years, she traveled 
between the United States and Ghana in West Africa to 
produce and market effective, affordable treatments for 
malaria and other conditions, befriending African leaders 
and villagers in the process.

Winn was born on November 19, 1937, and raised in 
Allentown, Pennsylvania. In 1959, she earned a bachelor’s 
degree in biology from Cedar Crest College in Allentown 
and then earned a master’s degree in medical illustration 
from Johns Hopkins University in Baltimore, Maryland. 

In 1962, Winn was researching cancer at the US National 
Institutes of Health (NIH) in Bethesda, Maryland, when 
she agreed to be part of a 20-person team of scientists to 
conduct research in Ghana, without even knowing where 
the country was. She was 25 at the time. US President 
John F. Kennedy sent the research team at the request of 
Ghanaian President Kwame Nkrumah. The previous year, 
Kennedy sent Peace Corps volunteers to Ghana on that 
program’s first assignment.

“When I first arrived, I felt at home immediately,” Winn 
was quoted as saying in a 2010 article published in The 
Baltimore Sun.1 “The people of Ghana are so outgoing and 
so friendly. [That] was the first time in my life that I felt 
comfortable in my own skin.”

Soon after arriving in Ghana, Winn met Oku Ampofo, 
MD, who would significantly impact her life. A native 
Ghanaian who received medical training in Edinburgh, 
Scotland, Ampofo was dedicated to incorporating native 
Ghanaian plants into the treatment of illnesses. Ampofo, 
also a trained sculptor, used sculpting to fund his medical 
practice and research, because many of his patients could 
not pay. In fact, some of his sculptures decorated Winn’s 
condo in her later years.

Winn and Ampofo bonded through their shared love 
of art. Winn was also a talented artist and loved creat-
ing portraits of people she met using oil-based pastels. She 
depicted the Ashanti king in Ghana and several presidents 
of Ghana and their wives and also spoke to them about 
medical matters.

In addition to art, Winn and Ampofo connected through 
medicine. She provided equipment for his laboratories at the 
Centre for Scientific Research into Plant Medicine, which 
was established in 1975 in his hometown of Mampong-
Akwapim and later became a World Health Organization 
collaborating center. Through Winn, Ampofo met cancer 
researchers in the United States and regularly provided 
plants for them to screen. 

Ampofo showed respect for traditional herbalists, who, 
as a result, taught him about the plants. “It was phenom-
enal that [the herbalists] were willing to share their 
knowledge with him, since they usually only pass their 
secrets on to one of their children,” Winn was quoted as 
saying.1 Winn claimed that, at one time, Ampofo used 
herbal medicine to cure her of breast cancer, and when 
he became frail and blind later in life, she reportedly 
brought him to the United States to be treated at Johns 
Hopkins. Before Ampofo died in 1998 at age 90, he 
shared his knowledge with Winn and asked her to make 
some of his best plant medicines commercially available.

Winn followed through on Ampofo’s request. In 
2000, Phyto-Riker Pharmaceuticals in Accra, Ghana, 
a company Winn co-founded, began selling Phyto-
Laria®, a tea bag product made from the roots of crypto-
lepis. Ampofo had used cryptolepis for the treatment of 
drug-resistant falciparum malaria. This thin-stemmed 
shrub is also called nibima, among other names, and its 
roots have been used in traditional African medicine to 
treat various diseases, including malaria. Unlike most 
other plant-derived malaria treatments on the market, 
the tea is a true herbal remedy containing a mixture of 
phytochemicals.  

Diane Robertson Winn
1937 – 2020

Diane Winn. Image courtesy of Bruce and Kathy Robertson
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Winn’s product was shown to be safe and effective in 
a study published in the Ghana Medical Journal. In this 
study, 44 people with uncomplicated malaria were given 
three doses of Phyto-Laria tea per day for five days. More 
than half of the participants were cleared of malaria para-
sites within 72 hours, and the mean fever clearance time 
was 25.2 hours. Other malaria symptoms, including chills, 
vomiting, and nausea, were cleared completely in 72 hours. 
The cure rate in this study was 93.5%.2 

However, despite its apparent safety and efficacy, Phyto-
Laria eventually went off the market. That may be at least 
partly because its acrid taste prevented some people from 
completing an entire course, which can cause relapse. “The 
tea bags were an easy way to administer the [treatment], and 
its bitterness was not something we thought would matter,” 
Winn was quoted as saying.1 

In 2010, Phytica, a second company Winn co-founded 
in 2006, which received funding from the government 
of Ghana, was trying to solve the tolerability problem by 
creating an equally effective capsule form of the treatment 
called Larax. It was hoped that Larax would undergo clini-
cal trials, be approved, and become available by the end of 
2010. It was also hoped that the product would create the 
need for Ghanaians to grow cryptolepis and assist in other 
aspects of production, which would benefit the country’s 
economy.1 However, it does not appear that Larax came to 
market as planned.

Bruce Brown, president of New Jersey-based Ayurvedic 
phytomedicine manufacturer Natreon, remembers Winn 
fondly. Brown previously served as chief operating offi-
cer and director of public health projects at Phyto-Riker 
Pharmaceuticals. “Diane was a thoughtful entrepreneur 
who focused on several core principles in each endeavor 
she undertook and formulated an ethical approach to busi-
ness,” Brown wrote (email, July 17, 2020). “Diane sought 
first to support the development of traditional medicine 
with modern science and manufacturing. And, she did so 
in complete alignment with the communities from which 
traditional herbal medical knowledge and practices were 
developed. 

“Her greatest strength was creating collaboration between 
cultures, encouraging teamwork and respect regardless 
of race or background or country of origin, and bringing 
passion and commitment to every project she touched,” 
Brown added. “I am glad to have had the opportunity to 
collaborate with her professionally, travel with her exten-
sively in the land she loved, Ghana, and invite her into my 
home as a friend.”

Though she lived in Ghana for only four years, from 1962 
to 1966, Winn traveled there more than 100 times in her 
lifetime. Even in her late 70s, she still conducted business 
from her senior living community in Catonsville, Mary-
land.3 Winn emphasized the need to improve global health 
while employing Africans in farming, production, and 
management. Her company Phytica also worked on treat-
ments for asthma and malnutrition. 

During her life, Winn helped establish multiple compa-
nies, including the International Sickle Cell Anemia 
Research Institute; MediVisuals, which makes medical 
visuals for legal testimonies; Phyto-Riker Pharmaceuticals;  
and Phytica. She also created a database including more 
than 270 plants that have been used to treat more than 
100 conditions. Winn contributed to multiple issues of 
HerbalGram, including co-authoring a profile of Ampofo 
in issue 31 (1994),4 authoring a tribute to him in issue 43 
(1998),5 and providing photos for a review of cryptolepis in 
issue 60 (2003).6

Winn loved being a grandmother and singing in her 
church choir. Through her church, she helped raise funds 
for the Baptist School Complex and Orphanage near 
Koforidua, Ghana. Her true love was Robert Daniel (Dan) 
Winn of Dallas, Texas, a patent attorney and entrepreneur 
who was passionate about medicinal plant research and 
reforestation and ardently supported Diane’s work. They 
were married from 1994 until he died in 2006 from an acci-
dent in Nairobi, Kenya, where he and Diane were attend-
ing a conference on antimalarials.7 Diane Robertson Winn 
is survived by her three children, Bruce (Kathy) Robert-
son, Alice (Ed) Rumsey, and Gibbs (Tara) Murayama; her 
six grandchildren; her brother David (Pat) Diehl and his 
family; and many friends in the United States and Ghana. 
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By Connor Yearsley
Charlotte Figi, the girl who became a symbol of hope 

for the medical cannabis (Cannabis spp., Cannabaceae) 
movement, died on April 7, 2020, after one last seizure. 
Her short but meaningful life ended peacefully in the 
arms of her mother, Paige. She was just 13. 

“Some journeys are long and bland, and others are 
short and poignant and meant to revolutionize the world,” 
Realm of Caring, a nonprofit organization that Paige 
co-founded, posted to its Facebook page in remembrance 
of Charlotte.

Charlotte was born on October 18, 2006. After having 
her first seizure at three months old, she was confirmed 
to have an SCN1A gene mutation and was diagnosed 
with Dravet syndrome. This rare, severe, early-onset, life-
long form of epilepsy causes frequent, difficult-to-control 
seizures of multiple types. Seizures associated with Dravet 
syndrome are among the most resistant to treatment. In 
fact, despite trying many medications, Charlotte eventu-
ally was having more than 300 generalized tonic-clonic 
seizures per week. (Formerly called “grand mal” seizures, 
tonic-clonic seizures combine the characteristics of tonic 
[stiffening] and clonic [rhythmical jerking] seizures. A 
seizure is “generalized” if it starts in both sides of the 
brain.) 

Charlotte had significant cognitive and motor impair-
ments, struggled to walk and talk, and required a feed-
ing tube and full assistance with daily living. On multi-
ple occasions, she had to be resuscitated after her heart 
stopped. “We were told by the doctor there was nothing 
left to try pharmaceutically,” Paige was quoted as saying.1 
Charlotte reportedly was not expected to live past age 
eight.

Her parents, residents of Colorado, heard about a 
parent in California who successfully treated their epilep-
tic child with medical cannabis. Paige began researching 
and became interested in cannabidiol (CBD, a psychoac-
tive but non-intoxicating constituent of cannabis), which 
seemed promising for treating seizures. However, physi-
cians and cannabis industry members discouraged Paige 
from pursuing medical cannabis because Charlotte, who 
was five at the time, reportedly would be the youngest 
medical cannabis patient in Colorado. 

Undeterred, Paige found Joel Stanley of Colorado, who, 
with his six brothers, was breeding a rare chemovar (chem-
ical variety) of cannabis that is high in CBD and low in 
tetrahydrocannabinol (THC, the main psychoactive and 
intoxicating constituent of cannabis). The Stanley broth-
ers eventually renamed the chemovar “Charlotte’s Web” 
after Charlotte, whose story would emphasize the poten-
tial of their plant.

After receiving permission from physicians and the reluc-
tant state of Colorado, Paige started giving Charlotte low 
doses of a sublingual preparation of a Charlotte’s Web 
extract and slowly increased the dose. “I didn’t think it was 
going to work,” Paige was quoted as saying.1 But, for the 
first time since Charlotte’s seizures started, she was seizure-
free for seven consecutive days after starting the canna-
bis preparation. Twenty months later, she was having only 
two or three nocturnal generalized tonic-clonic seizures per 
month, instead of one seizure about every 30 minutes before 
cannabis. 

Charlotte started eating and drinking on her own, sleep-
ing soundly, and walking and talking. Video clips show her 
laughing and playing. Cannabis also improved her autistic 
behaviors, including aggressiveness, poor eye contact, poor 
social interaction, and self-stimulating behavior. She was 
also able to wean off clobazam, a benzodiazepine used to 
treat seizures, which was the only medication she was taking 
when she started cannabis. To see if Charlotte’s seizures 
would recur without cannabis, Paige weaned her off Char-
lotte’s Web multiple times, and her seizures returned each 
time.

In 2013, Charlotte’s story was spotlighted in CNN’s highly 
publicized WEED documentary, which helped open people’s 

Charlotte Figi
2006 – 2020

Charlotte Figi. Photo ©2020 Nichole Montanez
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eyes to the potential of medical cannabis and diminish 
skepticism. After personally observing how dramatically 
cannabis improved Charlotte’s quality of life, CNN medi-
cal correspondent Sanjay Gupta, MD, who hosted the 
documentary, admitted that he had been wrong, saying 
that preventing people from accessing medical cannabis 
“would not just be a medical failing but a moral failing.”2

According to The Denver Post,3 after the 2013 docu-
mentary, many families, sometimes referred to as medi-
cal cannabis refugees, began migrating to Colorado to 
find relief for their afflicted children. Colorado report-
edly does not track how many families move there to treat 
their children with medical cannabis, but The Denver Post 
estimated it to be in the low hundreds. Many or most of 
them were motivated and inspired by Charlotte’s story 
and other stories and came with hope of having similar 
success. For these families, Colorado is a draw because of 
its large medical cannabis system, which allows children to 
be registered patients, and its growing community of fami-
lies with children who have various conditions, including 
cancer, autism, and Crohn’s disease. However, most, like 
Charlotte, have severe childhood forms of epilepsy: Dravet 
syndrome, Lennox-Gastaut syndrome, or Doose syndrome. 

In 2012, Paige co-founded Realm of Caring, which 
funds and conducts research to “learn more about cannabis 
and its effects while legitimizing the therapy,” according 
to its website. Charlotte’s story also has helped inspire new 
medical cannabis legislation. For example, in 2014, Florida 
legalized the use of Charlotte’s Web to treat diseases like 
epilepsy. 

In June 2018, the US Food and Drug Administration 
(FDA) approved Epidiolex, a pharmaceutically prepared, 
standardized oil-based CBD oral solution produced by 
GW Pharmaceuticals (Carlsbad, CA/Cambridge, UK), 
for the treatment of seizures associated with Dravet 
syndrome and Lennox-Gastaut syndrome. So, children 
like Charlotte can now benefit from a cannabis-derived 
prescription medicine with less severe side effects than 
other conventional antiseizure medications. Epidiolex is 
the first drug approved by the FDA for the treatment of 
Dravet syndrome and the first cannabis-derived prescrip-
tion medicine available in the United States. 

In 2019, CBD supplements experienced $90.7 million 
in retail sales in the US natural channel. Some industry 
members credit Charlotte’s story with playing a significant 
role in CBD’s current popularity.

In March 2020, the Figi family became ill with what 
they believe was COVID-19, but they didn’t meet the 
requirements to be tested. The rest of the family recovered, 
but on the morning of April 7, Charlotte had a seizure and 
was taken to the hospital, where she died surrounded by 
loved ones.  

“She was divine,” the Stanley brothers wrote of Char-
lotte on their website. “She grew, cultivated by a commu-
nity, protected by love, demanding that the world witness 
her suffering so that they might find a solution. She rose 
every day, awakening others with her courage, and with 
that smile that infected your spirit at the cellular level.” 

For Charlotte, cannabis provided relief like nothing else 
did and allowed her to do things she enjoyed, like hiking, 
tandem biking with her mother, and riding horses with her 
twin sister, Chase. Charlotte caused people to pay atten-
tion to the potential of medical cannabis and reconsider 
the stigma attached to it, but she never asked to be part 
of the cannabis conversation. In fact, she was unaware of 
it. “She found incredible resolution from cannabis, but 
she didn’t know,” Paige was quoted as saying.1 “She had 
a good life.” 

Charlotte is survived by her mother, Paige; father, 
Matt; brother, Max; twin sister, Chase; and her mother’s 
husband, Greg Iafeliece. The Figi family asks that any 
donations be made to Realm of Caring to continue Char-
lotte’s legacy. 

References
1.  Garcia SE. Charlotte Figi, Who Helped Popularize CBD 

for Medical Use, Dies at 13. The New York Times. April 
9, 2020. Available at: www.nytimes.com/2020/04/09/us/
charlotte-figi-dead.html. Accessed June 29, 2020.

2.  Charlotte Figi, the girl who inspired a CBD movement, 
has died at age 13. YouTube website. Available at: www.
youtube.com/watch?v=JUCaBvF0_YM. Accessed June 29, 
2020.

3.  Ingold J. Desperate Journey. The Denver Post. Available at: 
extras.denverpost.com/stateofhope/#part2. Accessed June 
29, 2020.

Charlotte with her mother, Paige. 
Image courtesy of Paige Figi



IN MEMORIAM

76  •  I S S U E  127  •  2020  •  www.herbalgram.org

By Connor Yearsley
Lester Grinspoon, MD, who 

unintentionally became a major 
intellectual leader of the move-
ment to legalize cannabis (Canna-
bis spp., Cannabaceae), died on 
June 25, 2020, one day after his 
92nd birthday. His wife of 66 
years, Betsy, was by his side. Grin-
spoon was a psychiatrist, long-
time Harvard University profes-
sor, researcher, author, advocate, 
and activist. 

His book Marihuana Recon-
sidered, published in 1971 by 
Harvard University Press, is a seminal work on the safety and 
efficacy of cannabis. It made a compelling case for the need to 
create a legal cannabis market during the presidency of Rich-
ard Nixon, who was known for his strict stance on substances 
including cannabis, and when only 15% of Americans reportedly 
supported cannabis legalization.1 For nearly 50 years after the 
book’s publication, Grinspoon continued to write about canna-
bis, speak at conferences and to the media, and provide expert 
testimony during trials and government hearings. 

Grinspoon was a “scholarly, kind of nerdy guy,” his son David 
was quoted as saying in The New York Times. “That was part of 
his power when he got involved in the issue. He was a very profes-
sorial person, not a hippie.”2

He was born on June 24, 1928, in Newton, Massachusetts, to 
Simon Grinspoon, a Russian-Jewish immigrant and lawyer, and 
Sally, who at one time was science fiction author Isaac Asimov’s 
secretary. Though he did not have a high school diploma, since 
he dropped out to join the merchant marine, Grinspoon gradu-
ated with a bachelor’s degree from Tufts University in Massachu-
setts, where he studied chemistry and biochemistry. 

He earned his MD from Harvard Medical School in 1955 and 
then served in the United States Public Health Service. After a 
residency at the Massachusetts Mental Health Center in Boston, 
he became part of the center’s staff as a psychiatrist for 40 years. 
Concurrently, he was a Harvard Medical School faculty member 
for 42 years, until he retired in 2000.

In 1967, Grinspoon began an extensive study of the available 
literature on cannabis, intending to confirm why his good friend 
and Harvard colleague, the astronomer Carl Sagan, PhD (1934-
1996), should stop smoking it. Along with his small social circle 
of academics in Cambridge, Sagan used cannabis regularly and 
enthusiastically, though he did not admit so publicly. 

“When I saw him smoking for the first time, I said, ‘Carl, you 
mustn’t do that! That’s a very dangerous drug,’” Grinspoon was 
quoted as saying in The Boston Globe. “He took another puff and 
said, ‘Here, Lester, have some, you’ll love it and it’s harmless.’ I 
was absolutely astonished.”3

Grinspoon started visit-
ing the Harvard Medical 
School library to compile 
an authoritative case against 
cannabis that would scientifi-
cally support its prohibition. 
Instead, however, he realized 
that his previous assump-
tions had little basis and that 
the public had been misled 
by government propaganda 
about the plant’s supposed 
dangers. He found little to 
nothing to justify decades of 
hysteria about cannabis, such 
as that seen in the 1936 film 

and cult classic Reefer Madness, and he concluded that cannabis 
should be regulated like alcohol.

In 1971, four years after starting his study of cannabis, Grin-
spoon’s findings were published in Marihuana Reconsidered, a 
mix of literature review and cultural critique. In the book, which 
became a bestseller, Grinspoon wrote: “Indeed the greatest poten-
tial for social harm lies in the scarring of so many young people 
and the reactive, institutional damages that are direct products of 
present marijuana laws. If we are to avoid having this harm reach 
the proportion of a national disaster within the next decade, we 
must move to make the social use of marijuana legal.”2 

The book also included an essay by someone identified only as 
“Mr. X,” who Grinspoon later revealed was Sagan. In the essay, 
Sagan wrote: “The heightened sensitivity in all areas gives me a 
feeling of communion with my surroundings, both animate and 
inanimate…. Cannabis brings us an awareness that we spend a 
lifetime being trained to overlook and forget and put out of our 
minds.”1

At the time of the book’s publication, The New York Times 
called it “The best dope on pot so far.” But, perhaps not surpris-
ingly, it also created controversy, including in the White House, 
where it drew the ire of President Nixon himself. After seeing a 
review of the book, Nixon went on an anti-Semitic rant that was 
recorded by the Oval Office recording system. He also circled 
Grinspoon’s name on the review and wrote, “This clown is far 
on the left.”2,3 

Wanting to remain as objective as possible, Grinspoon never 
used cannabis before Marihuana Reconsidered was published. 
When asked how he could write a book about cannabis without 
having tried it, he replied that he had also written a book about 
schizophrenia without having experienced that either. 

He and Betsy eventually did try cannabis but did not feel 
any effects until their third time, when they listened to “Sgt. 
Pepper’s Lonely Hearts Club Band,” an album that Grinspoon 
had previously ignored. “My son would put it on and say, ‘Dad 
you ought to get your head out of the baroque and listen to The 
Beatles,’” Grinspoon was quoted as saying. “But I didn’t see the 
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appeal until that night…. And it was like an auditory implosion. 
I couldn’t believe it.”1

Grinspoon later told that story to John Lennon himself when 
he provided expert testimony during Lennon’s deportation hear-
ing. Lennon previously was convicted in England for cannabis 
possession, which was central to the Nixon administration’s 
effort to deport him. Grinspoon’s testimony helped Lennon’s 
winning defense. In return, Grinspoon asked Lennon for some 
signed Beatles memorabilia for his teenage son Danny, a Beatles 
fan who in 1967 was diagnosed with acute lymphocytic leuke-
mia.

Danny’s story gave Grinspoon a personal window to the 
potential of medical cannabis. After his chemotherapy sessions, 
Danny struggled with severe nausea and vomiting. Grinspoon 
had read that cannabis could help with nausea, but when Betsy 
suggested that Danny should try cannabis, Grinspoon rejected 
the idea largely because it was illegal. Betsy ignored him, 
however, and, before Danny’s next treatment, drove to his high 
school, where she asked one of his friends for some cannabis.

“On a normal day of chemotherapy, I hoped we could make 
it home from the hospital before Danny’s vomiting would start, 
and we always had to put a big bucket next to his bed,” Grin-
spoon said later. “But the first time he tried taking a few puffs [of 
cannabis] prior to a round of treatments, he got off the gurney 
and said, ‘Mom, there’s a sub shop in Brookline. Could we stop 
for a sub sandwich on the way home?’ And all I thought was, 
‘Wow.’”1

In his 1993 book Marihuana: The Forbidden Medicine (Yale 
University Press), Grinspoon recounted how cannabis made 
his family “much more comfortable” during the final year of 
Danny’s life.2 That book, co-authored with James B. Baka-
lar, was a follow-up to Marihuana Reconsidered and reportedly 
helped lead California to become the first US state to legalize 
medical cannabis in 1996. Today, 33 states and Washington, 
DC, have authorized the medical use of cannabis. 

Grinspoon was also one of the first American physicians to 
prescribe lithium for bipolar disorder in the 1950s. He was a 
fellow of the American Association for the Advancement of 
Science and the American Psychiatric Association and served as 
the founding editor of the popular Harvard Mental Health Letter 
for 15 years. 

In 1990, Grinspoon received the Alfred R. Lindesmith Award 
for Achievement in the Field of Scholarship from the Drug Policy 
Foundation in Washington, DC. And, in 1999, NORML, a 
nonprofit cannabis advocacy group founded in 1970, created 
the Lester Grinspoon Award for Outstanding Achievement in 
the Field of Marijuana Law Reform, its highest honor. Fittingly, 
Grinspoon, who served for many years on NORML’s board of 
directors, was the first recipient of the award. 

Despite a prestigious career that included notable published 
works and leadership roles, Harvard Medical School twice 
denied Grinspoon a promotion to full professorship, once in 
1975 and again in 1997. He retired in 2000 as an associate 
professor. That may largely be because of disapproval of his 
cannabis work. A decade earlier, the school had been embar-
rassed by psychologist Timothy Leary, PhD, who often carried 
out research on psychedelics while under the influence and was 

dismissed by the university in 1963. Grinspoon later recalled that 
the promotions committee “loved” his book about schizophrenia 
but “hated” Marihuana Reconsidered because it was “too contro-
versial.” He was “crushed” at the time, but eventually the promo-
tion did not matter to him anymore.3

Ethan Russo, MD, a neurologist and highly respected medical 
cannabis expert, remembers Grinspoon as a “giant” in the canna-
bis therapeutics movement. “His books, Marihuana Reconsidered 
and Marihuana: The Forbidden Medicine, are monuments to his 
dedication to a cause that consumed the last several decades of 
his illustrious career,” Russo wrote (email, July 4, 2020).

“When I began an intensive study of cannabis in 1996, his 
writings were guiding lights to the history and modern applica-
tions of cannabis in medicine,” Russo added. “Lester always had 
suggestions, gentle or otherwise, about how he thought cannabis 
political matters should be handled. When I accepted a full-time 
position with GW Pharmaceuticals in 2003, he was highly skep-
tical of co-opting of cannabis by the pharmaceutical industry. 
But, with the diplomacy of Rick Doblin, the founder and presi-
dent of the Multidisciplinary Association for Psychedelic Studies 
(MAPS), who arranged an in-person summit, reassurances led 
to an understanding that continued through the years. Lester 
and I would communicate from time to time, and it was always 
extremely pleasing to me when he commented that his mantle 
had been passed and was in good hands.”

Andrew Weil, MD, well-known physician and integrative 
medicine advocate, wrote: “Lester Grinspoon was a colleague, 
good friend, and one of the first credible academics to go out on 
a limb to advocate for decriminalization of cannabis and later 
oppose the whole war on drugs. His spoken and written words 
on these subjects were always informed, rational, and never 
angry. He had a long, productive life, and his influence lives on” 
(email, July 9, 2020).

Grinspoon’s work caused academics, the medical community, 
and the public to re-evaluate the legitimacy of what he called 
“cannabinopathic medicine,” though he insisted that he did not 
necessarily promote the use of cannabis but, instead, the end 
of draconian cannabis laws. He helped create an informed and 
overdue public policy dialogue about cannabis that was based on 
science, and his Ivy League background lent needed credibility to 
the conversation. Lester Grinspoon is survived by his wife, Betsy; 
sons, astrobiologist David, physician Peter, MD, and Joshua; five 
grandchildren; and brothers, Harold and Kenneth.
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By Hannah Bauman
Botanist and plant taxonomist Billie 

Turner died at age 95 due to a lingering 
illness and complications from COVID-19 
on May 27, 2020, in Round Rock, Texas. 
Turner specialized in the taxonomy of the 
sunflower family (Asteraceae) in Mexico 
and the southwestern United States, and, 
before the advent of DNA sequencing, 
he promoted biochemical systematics in 
the field of plant identification. Over 
his 60-year career, Turner authored and 
co-authored more than 700 works: a large 
number on plant taxonomic treatments, but 
also treatises on Texas flora and secondary 
metabolite chemistry.

Turner was born in Yoakum, Texas, 
on February 25, 1925. Due to the Great 
Depression, his family frequently moved around the state 
during his early childhood. Eventually, they settled in 
Texas City, where Turner graduated as valedictorian of 
Central High School in 1943. Immediately after gradu-
ation, he enlisted in the Army Air Corps. During his 
service in World War II, he was stationed in Italy during 
active combat and then in Germany during its occupa-
tion by the Allies. He earned a Purple Heart medal for 
an injury in action and eventually attained the rank of 
first lieutenant. After the war, he was stationed in El 
Paso, Texas.

During his time in El Paso, Turner used the GI Bill 
to attend college. Rather than wait for his discharge, 
he began attending class at Sul Ross State University in 
Alpine, Texas, 220 miles away from El Paso. Accord-
ing to his family, he would sneak out to attend classes 
during the week, then return on the weekend for muster. 
At Sul Ross, Turner initially planned to get a law degree. 
However, after he took an introductory botany class 
taught by the late Barton Warnock, PhD, an expert on 
plants of the Texas Trans-Pecos region, he switched his 
course of study and graduated with a bachelor’s degree 
in biology in 1949. He continued his education, earn-
ing a master’s degree in biology from Southern Method-
ist University (SMU) in Dallas in 1950 and a PhD in 
botany from Washington State University in Pullman, 
Washington, in 1953. After his doctorate, Turner began 
working at the University of Texas at Austin (UT) as an 
instructor.

Turner spent his entire career at UT until his retire-
ment in 2000. He gained notice with the publication 
of two works: Photographic Documentation of Vegeta-
tional Changes in Africa over a Third of a Century (with 

Homer L. Shantz, PhD; University of Arizona, College 
of Agriculture, 1958) and The Legumes of Texas (Univer-
sity of Texas Press, 1959). In 1961, he was promoted to 
full professorship. He was the first Sidney F. and Doris 
Blake Centennial Professor in Systematic Botany, which 
was endowed after Doris Blake’s death in 1978. He also 
served as chair of the Department of Botany from 1967 
to 1974 and of UT’s Division of Biological Sciences 
from 1972 to 1973. At the time of his retirement, he 
had named more than 1,400 plant species, varieties, and 
hybrids. Plants have been named in his honor, including 
Lophospermum turneri (Plantaginaceae).

Turner’s most visible accomplishment was perhaps 
his stewardship of the herbarium (then called “TEX”) 
at UT. Upon his assumption of the directorship in 
1958, the herbarium housed approximately 200,000 
specimens. Turner increased this to 300,000 with the 
assistance of faculty member Marshall C. Johnston and 
their students. By the time he stepped down as director 
in 1998, and after he negotiated the acquisition of the 
private collection of botanist Cyrus L. Lundell, PhD, 
the herbarium held more than one million specimens 
and the collection was renamed the Plant Resources 
Center. Turner also negotiated the move of the herbar-
ium’s facilities to the iconic UT Tower in 1984, an 
accomplishment of which he was particularly proud. 
Upon his retirement, the herbarium was renamed in his 
honor: Billie L. Turner Plant Resources Center.

True to the interests of Turner and Lundell, and 
fitting for the university’s location, the Billie L. Turner 
Plant Resources Center contains specimens from Texas, 
Mexico, and northern Central America. More than 
200,000 sheets contain specimens from the Asteraceae 

Billie Lee Turner
1925 – 2020
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family, including many that are underrepresented in 
other academic and private collections. Some of the 
oldest specimens date back to the university’s founding 
in 1883. The collection ranks fifth among US university 
herbaria and 12th across the nation in size.

Beryl Simpson, PhD, who was hired by UT as a profes-
sor in 1978, is the current director of the Plant Resources 
Center and the C. L. Lundell Professor of System-
atic Botany at UT. “Billie was one of the great crew of 
outlandish botanists of his time,” she wrote (email to M. 
Blumenthal, July 14, 2020). “His influence on countless 
students, both undergraduate and graduate, was immea-
surable. He leaves a great legacy of younger botanists, 
publications, plant collections, and the Billie L. Turner 
Plant Resources Center at The University of Texas.”

Among his many achievements, Turner served as secre-
tary of the Botanical Society of America from 1959 to 
1964 and as its vice president in 1970; president of the 
Southwestern Association of Naturalists in 1967; was 
the recipient of the American Society of Plant Taxono-
mists’ leading research and teaching accolade, the Asa 
Gray Award, in 1991; and the Donovan Stewart Correll 
Memorial Award from the Native Plant Society of Texas 
in 2003 for his work on the Atlas of the Vascular Plants 
of Texas, vols. 1 and 2 (with Holly Nichols, Geoffrey 
Denny, and Oded Doron; Botanical Research Institute 
of Texas [BRIT], 2003); and the Native Plant Society 
of Texas’ Charles Leonard Weddle Memorial Award for 

lifetime achievement in the field of Texas native plants 
in 2010. 

His notable publications include Biochemical Systematics 
(with Ralph E. Alston, PhD; Prentice-Hall, 1963); Plant 
Chemosystematics (with Jeffrey Barry Harborne, PhD; 
Academic Press, 1984); and the culmination of his lifetime 
of knowledge: The Comps of Mexico: A Systematic Account 
of the Family Asteraceae (27 volumes; Texensis Publish-
ing, 1996-2017). Unfortunately, Turner’s declining health 
halted the production of further volumes.

Director of BRIT Press and Library Barney Lipscomb, 
who edited some of Turner’s works, wrote: “Billie Turner 
was a strong supporter of me from my early years at SMU 
(1975–1987) and later with BRIT. Billie also supported 
many botanists, publications, projects, and organizations 
devoted to Texas plants. Thank you, Billie.” (email to M. 
Blumenthal, July 14, 2020)

Billie Turner was a great influence on his family, many 
of whom are well-respected academics in similar fields. He 
is survived by his sons Billie (Carol) L. Turner II, Matt 
Warnock Turner, Robert Lee Turner, and Roy Parker 
Turner; granddaughter Victoria Kelly Turner; great-grand-
daughter Siena Leigh Turner-Rudy; and many nieces and 
nephews. 
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New England Aster 
Symphyotrichum novae-
angliae, Asteraceae

The New England aster is a 
perennial that is native through-
out North America. Its showy 
flowers can range from bright 
purple to pale lavender in color 
and attract birds and butterflies.1 
The aster tolerates wet and dry 
sites and often is found by road-
sides and in low-lying, moist 
areas such as prairies, meadows, 
and streambanks. It grows easily 
from seed, and currently, there 
are no sustainability concerns.2 
The plant has documented uses 
among Native American tribes in 
the Midwest and eastern coast of 
the United States, including the 
Cherokee, Chippewa, Iroquois, 
Meskwaki, and Potawatomi.3 The 
aster’s root was the commonly used 
medicinal plant part, and infu-
sions were used as an antidiarrheal 
and febrifuge (to reduce fever), 
while poultices were applied topi-
cally as an analgesic and respi-
ratory aid. The roots also were 
smoked during ritual ceremo-
nies. Aster leaves contain chloro-
genic acid derivatives, which have 
demonstrated anti-inflammatory, 
antioxidant, antiviral, and cancer-
preventing activities.4
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