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Executive Summary 
 

Hemp has been a source of food in Europe for more than two thousand years. The 
presence of cannabinoids as well as of other components notably terpenes and 
polyphenols, can be demonstrated in all major parts of hemp, flowers, leaves, stem, roots 
and seeds. A number of these phytocompounds are shared with hops, as the closest 
related plant. Many phytocompounds in hemp, except d9-tetrahydrocannabinol (THC), 
are found in other herbs of the plant kingdom. A notable number of phytocompounds in 
hemp flowers, leaves, stem, roots and other parts of hemp overlap in their qualitative 
profile, although quantitatively cannabinoids and terpenes are highest in buds (flowers). 
Cannabinoids have always been present in hemp food and in hemp products, in the past 
certainly in much higher concentrations than today. Historic documents proof that hemp 
has continuously played an important role as food. Flowers, leaves and other parts were 
cooked with fat, oil, water and wine, often in combinations, which are, in chemical terms, 
simple extraction processes similar to those of our days. Nothing about hemp as food is 
new or “novel”. Despite of the traditional use and despite of a number of identical 
phytocompounds, in particular cannabidiol (CBD) and THC, which occur in flowers, 
leaves, roots and seeds, only the latter are currently accepted as “not novel”. 
After focussing health and legal concerns on THC for many decades and after the 
reduction of respective concentrations close to zero or at least to insignificant amounts in 
hemp food, new regulatory concerns target CBD as the second important cannabinoid in 
cannabis and the primary in hemp, despite that CBD is neither psychotomimetic nor toxic. 
In dried herbal material of varieties permitted for cultivation in the European Community, 
CBD concentrations are around 2-6% with 10 to 30-times lower THC concentrations, 
although cultivars producing more CBD exist. Without the artificial addition of purified 
CBD or a deliberate concentration, most hemp foods and dietary supplements would 
demonstrate CBD amounts in the order found in the original plant (around 20-60 mg/g for 
varieties permitted in the EC). Nothing about such products can be considered as “novel”. 
In comparison to pure CBD which has demonstrated therapeutic effects as active 
pharmaceutical ingredient in mean daily doses of 400 to 800 mg or higher, concentrations 
of CBD in hemp food or supplements are minor and human exposure is insignificant.  
Effects of a single substance, CBD or THC, can never mirror effects of a phytocomplex 
of hundreds of interacting substances where cannabinoids represent only a very small 
percentage, and vice versa. If used as medication, CBD needs much higher dosages than 
those commonly achieved with hemp food. Pure CBD is safe, and this assures also a high 
safety margin for hemp products with respect to CBD as by-product, even in case they are 
taken in excess and not as directed. 
An ever increasing amount of publications underline the importance of phytocompounds 
for the maintenance of human health and the prevention of chronic diseases. Hemp food, 
rich in terpenes, polyphenols and other antioxidants can contribute to a healthy diet. 
Therefore, no reasons exist that necessitate a protection of the population against hemp 
products in particular CBD, and to withhold their trade and consumption. 
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1 Introduction  

  
To many, cannabis (C. sativa L.) is a recreational drug; to some, it is a medicine, to others a 
source of food, fibres or bio-energy. Cannabis is a plant with a huge number of varieties; 
approx. 1,000 cultivars are known (http://ocpdb.pythonanywhere.com/, website hosted by 
Open Cannabis Project) that differ mainly in their content of the two principal cannabinoids, 
the psychotomimetic, intoxicating delta-9-tetrahydrocannabinol (in short THC) which is the 
primary cannabinoid found in “drug-type” cannabis (“marijuana”, a pejorative slang term for 
drug-type cannabis), and cannabidiol (CBD) which is the main cannabinoid in hemp (“fibre-
type” cannabis). The term “hemp” is therefore used for those cannabis varieties that are low in 
THC (<0.2% by current European law, after 0.5 and 0.3%), “drug-type cannabis” for those 
that are rich in THC, and “cannabis” as overall term. This difference between drug-type 
cannabis and hemp is important for legal and forensic reasons. 
The current threshold of 0.2% in the European Community (after Council Regulation 
1672/2000/EC) is not uniform among countries. Swiss Federal Law of Drugs allows cannabis 
with less than 1%, New Zealand allows the growth of industrial hemp if the THC 
concentration does not exceed 0.35 %, and Canada accepts an upper limit of 0.3% for non-
drug type cannabis. Recently, the WHO recommended to change the wording of the 1961 
Single Convention on Narcotic Drugs about hemp extracts (to read: “Preparations containing 

predominantly cannabidiol and not more than 0.2 per cent of delta-9-tetrahydrocannabinol 

are not under international control”; WHO Expert Committee on Drug Dependence, 2018, 
41st Report, Sec.7.5). The “Single Convention on Narcotic Drugs, 1961” clearly differs 
between hemp and cannabis, specifically excluding from control plants that are used for 
industrial or horticultural purposes (hemp). However, the role of hemp specifically for food 
and preparations thereof was not defined at that time. To note, in Canada, cannabis is legal for 
medicinal and recreational purposes since 30th of July 2018, in Jamaica since 2015.  
 
In fact, neither CBD nor THC is formed naturally (enzymatically) by the plant. Both 
substances are the decarboxylated form of cannabidiolic acid (CBDA) and delta-9-
tetrahydrocannabinolic acid (THCA-A, THCA-B, in short THCA) respectively, induced in 
nature by slowly aging (mainly by light), or in post-harvest processing by heating. In general, 
about 20 to 50-times higher concentrations of acid cannabinoid (THCA) are found in dried 
resp. fresh but otherwise unheated cannabis plants (Nahler et al., 2019). This is particularly 
important because THCA is not psychotomimetic/intoxicating in contrast to the parent 
compound THC; THCA (THC) is unique to cannabis. It is worth mentioning that THC or 
THC-like cannabimimetic compounds have never been detected in other plants than cannabis. 
In contrast, a compound with properties similar to CBD has been found in flax (in fibres and 
all other flax tissues) although this still awaits further confirmation (Styrczewska et al., 2012). 
Flax is a well-known fibre-type plant, and is - similar to hemp - used to produce oil (linseed 
oil). To note, heating changes not only the composition of cannabinoids (decarboxylation of 
cannabinoid acids) but also the profile of polyphenols and other phytocompounds such as 
terpenes (Lewis et al., 2017). One of the characteristic differences between hemp and drug-
type cannabis is the significantly higher mean content of CBD in hemp (Hazekamp et al., 
2016) paired with a low content of THC. 
Cannabis (hemp) may contain, in addition to about 120 cannabinoids, an estimated number of 
600 or more of other phyto-compounds that widely occur in nature such as polyphenols 
(flavonoids), terpenes, and unsaturated fats (American Herbal Pharmacopoeia 2013); many of 
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them are well known for their health benefits. No other plant is so intensively studied as drug 
type cannabis. Whenever it comes to hemp, it must be stressed that the characteristics and 
properties of the plant and its derivatives cannot be attributed to a single active compound 
such as THC or CBD as it is often the case in discussions; in hemp, ~ 95% to ~ 98% are other 
phytocompounds and not CBD. Focussing on a single compound would completely ignore the 
multiplicity of effects and interactions of hundreds of other concomitant phytosubstances 
(activity of the “phytocomplex” / ”entourage effect”), in addition to the fact that pure 
cannabinoids are used as medications in about 100 to 1,000 times higher doses.  
 
All parts of the hemp plant contain cannabinoids, in addition to terpenes, polyphenols and 
other phytocomponents, although in varying amounts. In drug type cannabis, grown in 
greenhouse as an example, ten times higher concentrations of cannabinoids have been 
reported in flowers compared to leaves (Richins et al. 2018). However, this may not be the 
case for out-door grown hemp where the difference is much smaller with cannabinoid 
concentration in flowers less than twice the concentration in leaves [total THC (sum of THC 
+ THCA) in flowers 0.07%, total CBD (= CBD + CBDA) 1.96% compared to 0.04 and 1.42% 
resp. in dried leaves (personnel communication, data on file)]. Even seeds and roots, long 
time considered as free of cannabinoids, contain small amounts of THC (THCA), CBD 
(CBDA) and others (below 0.5 to 2.0 mcg/g dry weight; Farag, Kayser 2015; Gul et al., 2018; 
Ross et al., 2000). In addition to the concentrations of cannabinoids which differ between 
hemp and drug-type cannabis, the profile (chemical fingerprint) of other phytocompounds in 
particulat terpenes is a further characteristic. Hemp is therefore definitively not 

“marijuana-light”. Hemp is genetically different and must not be mixed up with drug-type 
cannabis as it is often the case.  
 
Cannabis has as “cousin”, namely hops, with a common ancestor about 27 million years ago. 
Unsurprisingly, cannabis and hops still share a number of the same phytocompounds in 
particular sesquiterpenes (e.g., ß-caryophyllene, alpha-humulene), monoterpenes (e.g., ß-
myrcene, alpha-pinene, limonene, linalool), and polyphenols (flavonoids) such as quercetin, 
rutin, kaempferol and stilbenes, but not cannabinoids (Knez et al., 2018). A wide range of 
these phytocompounds have been studied for their biological activity and beneficial effects on 
health. Limonene and perillyl alcohol, a precursor of limonene, given as examples, 
demonstrated anticancer effects in phase I/II clinical studies (da Fonesca et al., 2011; Shojaei 
et al., 2014); ß-caryophyllene and its oxide possess significant anticancer activities, affecting 
growth and proliferation of various cancer cells; ß-myrcene, widely used as flavouring 
additive in food and beverage and as a scenting agent in fragrances, is a TNFalpha inhibitor 
and demonstrates cardioprotective effects (Burcu et al., 2016). Polyphenols and other 
phytocompounds are increasingly recognised to play an important role in the maintenance of 
health (Almeida et al., 2016; Lagoa et al., 2017; Li et al., 2016; Shehzad et al., 2016). Hemp 
food, rich in phytocompounds, can therefore significantly contribute to the maintenance of 
health. Intriguingly, in both, hemp and hops, the most prominent secondary phytocompounds 
are ß-myrcene and ß-caryophyllene. Like cannabis, hops plays a dual role in nutrition and folk 
medicine since many centuries (Koetter, Biendl 2010; Dietz et al., 2016; Dostalek et al., 
2017). 
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2 Hemp has a very long, traditional use in Europe 

 

To some extent the characteristics and uses of hemp are also influenced by the nature of the 
respective variety (cultivar). Over the course of time, different parts of the plant have been 
utilized for different, often multiple purposes: stems for fibre production, flowers, leaves, 
shoots/sprouts, seeds and roots as food or for health-related reasons, and resin – rarely in our 
latitudes for the reason that will be explained below – for recreation.  
Since more than two thousand years, the role of hemp as traditional food is thoroughly 
intertwined in Europe with the role as fibre plant. The oldest traces of a systematic use of 
hemp (fibres and seeds) go back to the late Bronze and early Iron age. Near Stuttgart, 
Germany, remains of a hemp cloth and rope have been discovered, dating to the pre-Roman 
period (~ 800 - 400 BC); in the southwest of France, traces of cultivation of hemp seeds were 
found that were dated to the end of the 2nd or to the beginning of the 1st century BC (~100 
BC, late Iron Age; Herodot (~ 490-430 BC) describes the use of hemp by the ancient 
Scythians as fibres and for social events. Drug type cannabis was however unfamiliar to 
Greeks (Duvall 2015). Francois Rabelais (1483-1553) praises hemp in his book "The 
Histories of Gargantua and Pantagruel" saying that hemp (pantagruel) is the king of the 
vegetable world, cooking would be not classy without, and hemp is part of any great meal. 
Drug type cannabis was uncommon in Europe until Napoleon’s war in Egypt, and the arrival 
of the Irish physician O’ Shaughnessy in UK. 
After the wars, cultivation of hemp and fibre production declined, mainly due to the 
competition from imported natural fibres and the newly developed synthetic fibres. The 
cultivation of fibre hemp in West Germany was definitively stopped by the 1982 amendments 
to the federal narcotics act (BtMG) which outlawed the cultivation of hemp, regardless of its 
THC content (Karus, Leson 1994).  
Most intriguingly is the paucity of references to hemp's intoxicating properties in the lay and 
medical literature of Europe before the 1800's. European hemp cultivars did (and do) not 
produce notable quantities of psychotomimetic THC and resin. Production of THCA (THC) is 
not only related to a particular cultivar but even a suitable drug-type cultivar would produce 
only low amounts of THC in colder climates with shorter growing seasons (Kabelik 1955). 
Fibre-type cannabis (hemp) is flowering early, therefore adapted to shorter growing seasons in 
the north and to high latitudes (>50° latitude) (Small 2017) whereas drug-type cannabis 
(“indica”) is adapted to flowering quite late (longer growing seasons, warmer climate). This is 
the main reason why drug-type cannabis is grown in glasshouses in our geographic area. 
Genetic analysis of hundreds of cannabis varieties support this fact by demonstrating a 
preferred distribution of low psychotomimetic forms of wild and domestic populations in 
northern latitudes (Zhang et al., 2018). 
 
Since 1993 hemp can be grown again and legally in Germany and other European States. One 
of the pioneers for reviving hemp was the “Hanfhaus” in Berlin, Germany, founded in 1993, 
that markets a wide range of hemp-based products such as seeds, oil, leaves, pellets, extracts 
and the like (later together with a franchise company also in Düsseldorf). Another example is 
“HANF Farm” in Berlin, which started business with a range of hemp products including 
food in 1996. In our days, hemp flowers, leafs, seeds and less often roots are used in various 
forms, leaves, flowers and extracts for food (e.g., beer, soft drinks), chocolate, cookies and 
cosmetics among others (Vogl et al., 1997).  
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A lot of ancient rituals around hemp demonstrate its unbroken popularity and social role over 
centuries and across generations. In Baden, Germany, for example, cakes have been baked to 
stimulate hemp growth ('Hanfeier') (Benet 1975). In Poland, married women dance "the hemp 
dance" on Shrove Tuesday. The hemp dance ('for hemp's sake') is also danced at weddings by 
the young bride. Hemp was very popular at the turn of the last century as is demonstrated 
even by children’s books. End of the 19th century, two booklets have been published with 
nursery rhymes and pictures for kids (“Der Hanfanbau im Elsass”, Blattlaus Vlg. 1896, and 
“Das Büchlein vom Hanf”, Carl Flemming Vlg. 1899).  
As has already been mentioned, European hemp is not intoxicating and distinct from drug-
type cannabis (“Cannabis indica”) which needs a warmer climate and longer day time. It 
should be reminded that all parts of hemp (cannabis) contain THCA (THC) and CBDA 
(CBD), sometimes in very low concentrations. Therefore cannabinoids have always been 
present in hemp food since ancient times, and most likely in higher concentrations in the past 
than today.  
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 3 Hemp flowers and leaves are used as food in Europe since more than 500 years 

 

Early man roaming around in search of edible plants (so called “vegetables”) has certainly 
discovered the seeds and powerful odour of the ripened tips of the weeds. Through the ages, 
fibres are used for cordage and clothes, flowers, leaves and seeds were crushed, and extracted 
with butter, milk, oil, water or alcohol (wine) or combinations thereof. Beside a consumption 
of raw parts, hemp is used mainly in form of cooked products. Leaves, while not as nutritional 
as the seeds, are edible and are consumed raw or, most often, infused with water and used as 
infusion. All these steps are, in chemical terms, simple extraction processes, and are similar to 
modern techniques using supercritical carbon dioxide (sCO2) as liquid. Supercritical carbon 
dioxide extraction is an environmentally friendly, inert solvent widely used since the 1970s 
for the preparation of flavours and pungencies from spices, hops and other plants, and is 
“Generally Recognised as Safe” (GRAS) by the FDA. Whereas fats and oils extract a higher 
amount of cannabinoids and terpenes from cannabis (Romano, Hazekamp 2013), the profile 
of compounds extracted with sCO2 seems to be, by and large (reduction of nitrates, heavy 
metals, myrcene, etc.), comparable to an ethanol-extract as can be assumed from data of hops 
(Hopsteiner 2016). 
Over many generations, an uncountable number of variations of hemp preparations have been 
developed and became, eventually, part of a local culture. Inscriptions on the vault of the 
Tower of the Escape, Canton de' Fiori in Bologna, dating around 1390, point to the 
importance of hemp: “Panis vita, canabis protectio, vinum laetitia” that in Latin means: 
"Bread is life, cannabis is protection, wine is fun”.  
The importance of a healthy nutrition is increasingly recognised in our days, whether we call 
it simply as healthy diet, functional food, nutritional/dietary supplement, nutraceutical, 
superfood or else. Hemp products contribute to a healthy nutrition by a large number of 
micronutrients, in addition to minerals, vitamins, essential amino acids and fatty acids. Many 
compounds of hemp have been related to disease-preventing effects such as polyphenolics 
(e.g., quercetin, rutin, kaempferol, naringenin), terpenes and stibenoids as has been mentioned 
briefly before (Cassia et al., 2013; Carvalho et al., 2019; Russo 2011; Guo et al., 2017; Gupta 
et al., 2016; Pollastro et al., 2018). Although the profile and concentrations of 
phytocompounds vary across flowers, leaves, seeds, roots a.s.o., many of the same substances, 
cannabinoids, terpenes, polyphenols and others have been identified in different parts of 
hemp. Hemp is therefore a perfect “healthy food”, whether flowers, leaves or seeds are 
consumed.  
The oldest European recipe for a hemp dish is found in the cookbook of Bartholomaeus 
Platina (1475) where he describes a “health drink of cannabis nectar”. The drink is based on 
crushed buds (flowers) taken as food in wine or cake (Appendix A). Other recipes that use 
flowers and leaves can be found in cookbooks such as that of Jean de Bockenheim, cook of 
the pope Martin V, written around 1430 (Appendix B), in a cookbook of an anonymous 
author of the 14th century (Frammento di un libro di cucina del Sec. XIV, Appendix C) or in 
form of the ingredients for a hemp soup for monks of the 16th century (Appendix D). Based 
on the traditional use, many more recent cookbooks describe a number of hemp dishes; for 
example, the Alice B. Toklas Cook Book (1954), one of the bestselling cookbooks of all time, 
which includes a recipe that uses ground buds. Various other hemp dishes can be found in 
similar cookbooks (Gottlieb Adam 1993; Rippchen Ronald 1995). As long as fresh herbal 
material is not heated above 100°C, even drug type cannabis would contain only insignificant 
amounts of psychotomimetic (decarboxylated) THC. Fresh leaves of hemp can be eaten raw 
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as salad, or cooked, juiced, powdered and blended into smoothies. The leaves are a rich 
source of fibre, free radical scavenging polyphenols, flavonoids, 9 essential amino acids 
(including lysine and arginine), essential oils, as well as the minerals magnesium, calcium, 
and phosphorous (Audu et al., 2014).  
In Europe, hemp was widely grown between the 16th and the 18th century. After a boom in the 
2nd half of the 19th century with a number of very popular cannabis (hemp) based products 
such as the Swedish “Maltos-Cannabis”, a hemp-based drink (Appendix E), the production 
and use of hemp (cannabis) went down. Maltos-Cannabis, was a “food remedy” widely 
available in Sweden, Denmark, and Norway. It has also been exported to the US, and was 
described as a Swedish nutrient in form of a yellowish-white powder, possessing a taste at 
first saline, later sweetish, and then acrid and bitter (Coblentz Virgil: Newer remedies. A 
reference book for physicians, pharmacists, and students. P. Blakiston's Son & Company, 
1899). It was promoted as "an excellent lunch drink, especially for children and young 

people"; the product had won a prize at the “Exposition Internationale d’Anvers”, Belgium, in 
November 1894. 
After the wars, the use of hemp declined in West Europe by the prohibition in the 20th 
century, in contrast to East Europe where hemp continued to play a role as traditional food.  
 
When the ban of hemp, lasting since 1982, was partially lifted in Germany in 1996 (Änderung 
des deutschen Betäubungsmittelgesetzes, i.e. 2. BTMG-Änderungsgesetz vom 04.04.1996) a 
number of companies cultivated hemp again and started marketing of a wide range of 
products made of hemp flowers, leafs, extracts or seeds, such as hemp beer, soft drinks and 
body care products. On the fair „Biofach-Messe“ in Frankfurt, Germany, in 1995, nearly 40 
exhibitors presented a selection of 20,000 possible products of hemp, including hemp seed oil 
and hemp pastries; (ZEITonline, 21. April 1995). Some of the products were already backed 
by respective European Patents, e.g., EP 0844304 A2, priority date 22.11.1996 (Appendix F)., 
concerning an alcoholic hemp drink prepared with hemp flowers, extracts of flowers, pellets, 
distillations of flowers, and Patent EP 0878 536 A2, about an alcoholic hemp drink prepared 
with hemp flowers and a hemp leave, priority date 22.4.1997 (Appendix G). Products were 
developed and reached the market before the “Novel Food Regulation” (Regulation 258/97 of 
27.01.1997) became applicable on 15.5.1997. During the hemp fair (the “Hanferntefest”, 
Berlin) in autumn 1996, Cannabia, an alcoholic hemp beer/drink, was served in large 
amounts as a draught beer. At the opening ceremony, the Minister of Health, Horst Seehofer. 
took over the keg. In fact, hemp has been used as flavouring agent for beer already in the 
Middle Ages, and before the German “Reinheitsgebot” law has been enacted in 1516 
(Steinmetz 1998; Walzl, Hlatky 2017).  
Switzerland followed the German example; the 1st hemp beer based on hemp flowers has been 
produced by the brewery “Wäd Brau-Haus” in Wädenswil, also already in 1996 
(http://www.waedenswiler.ch/index.php/hanf.html; accessed 15.6.2019), and in 1997, Patrick 
Glauser, a Swiss national, came up with the concept of a hemp flavoured vodka (Elation 
Hemp Flavored Vodka). Patrick’s vodka was produced from the hemp blossom, creating a 
very unique and stunning tasting vodka. It has commanded a huge following in the European 
market (https://www.universalfws.com/p-6442-elation-hemp-flavored-vodka.aspx; accessed 
15.6.2019) 
In 1997, the Designer Food P&S GmbH, Düsseldorf, another “hemp entrepreneur”, started 
marketing of new hemp products such as a lemonade called “Hemp”, a chocolate, a drink 
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“Green Hemp & Vodka” with 4% alcohol, a fruit gelly and an extract. (http://news.bio-
based.eu/markterfolge-fuer-hanfgetraenke-aus-deutschland/). 
End of 1997, the nova institute Hürth has conducted a survey that colleted data from a total of 
23 companies in Germany, Austria, UK and the Netherlands concerning the use of hemp, and 
the volume of production of hemp-based food products before the 15.5.1997. Drinks had been 
produced in an amount of 115,000 litres and other hemp products in an amount of 55 tons 
using hemp flowers and leaves, obviously containing cannabinoids among other 
phytocompounds (EIHA Document of 12.3.2019, page 10). 
It is fair to say that time between the lift of the “hemp ban” and the entry into force of the 
“Novel Food Regulation” was only one year which is extremely short for putting innovative 
products on a completely new market. A “significant use” should therefore be judged in 
relation to the time available to demonstrate such a re-use after a long interruption dictated by 
law.  
In Germany, the character of hemp products was officially assessed soon after 1996. It was 
determined that they have prevailing attributes as food. Therefore, such products do not fall 
into the requirements of regulation No 258/97 (EC) regarding novel food products and 
ingredients (Taschan 1999). The traditional food character is also stressed by a recent legal 
opinion of Hermes Piper, addressed to the Bundesamt für Verbraucherschutz und 
Lebensmittelsicherheit (BVL), dated 11.4.2019. 
Early in 1998, dupetit Natural Products GmbH had contacted the European Commission in 
order to receive an official statement whether parts of hemp used in food are “novel” or not. 
The answer was clear: Food that contains parts of hemp is not considered as “Novel Food” 
(Appendix H). This includes hemp flowers used for flavouring beer; they are used as 
ingredients in the same manner as hops and are not additives. 
As the number of hemp food products increases, the question arises again whether they are so 
called “novel foods” or not. This can be clearly answered: The “Novel Food Catalogue” of the 
European Commission (EC) points out without any ambiguity:  
“Without prejudice to other legal requirements concerning the consumption of hemp 

(Cannabis sativa) and hemp products, Regulation (EC) No 258/97 is not applicable to most 

foods and food ingredients from this plant” And further: “This product was on the market as a 

food or food ingredient and consumed to a significant degree before 15 May 1997. Thus its 

access to the market is not subject to the Novel Food Regulation (EC) No. 258/97...  ”. 
(http://ec.europa.eu/food/safety/novel_food/catalogue/search/public/index.cfm#).  

To note, no restriction is made to hemp seeds in this document. 

Soon after the reappearance of food products made from hemp, concerns aroused whether the 
content of THC and the consumption of these products is safe, without provoking 
psychotropic effects. Therefore, hemp food has been repeatedly analysed for its THC content 
as will be summarised in the next section. It must be stressed, that for forensic reasons, in 
most of these analyses, worst case scenarios have been used that are directed to the total 
content of THC (i.e., the psychotropic THC + its precursor, the carboxylic acid THCA which 
is not psychotropic). In natural, unheated extracts, the non-psychotropic THCA may be up to 
50 times above the content of THC; this distorts results to a much higher (total) THC content 
than in reality. Acids and other cannabinoids such as CBD have rarely been included in 
analyses in the past. CBD as a “new” topic came up later, after 2010, following to ground-
breaking news on treatment-resistant epilepsy that responded to CBD-rich preparations. 
Misleading promotions of CBD-containing products as “cures-all” medication unfortunately 
fuelled concerns about hemp food.  
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4 Concentrations of main cannabinoids in flowers, leaves and hemp food 

 

Cannabinoids have been part of the human diet as long as man uses hemp as source of food. 
As genetic distinct group, hemp produces unique cannabinoid and terpenoid content profiles, 
whereas phenolic compounds failed to be a specific marker for cultivars (Lynch et al., 2016; 
Hazekamp et al., 2016). Hemp flowers and leaves can be used fresh, but they are most often 
processed in dried form or as extracts. The total content of terpenes, phenols and flavonoids is 
higher in young and fresh hemp than in mature or dried hemp (Drinić et al., 2018; Ross, 
ElSohly 1996). 
Hemp flowers have the highest concentration of cannabinoids and terpenes, and are the 
source most often used for the preparation of extracts and essential (volatile) oils. Flowers 
rank among the most studied parts. The THC/CBD ratio in flowers is usually taken as the 
characteristic chemical marker for a given cultivar, although the production of CBD and THC 
by the plant is influenced by agroclimatic conditions. CBD concentrations of varieties 
permitted in the European Community are around 2-6%, with at least 10 to 30-times lower 
concentrations of THC (de Meijer et al., 1992; Thouminot 2015). 
In dried hemp leaves, CBD concentrations are between 22.0 and 79.3 mg/kg, with THC 
between about 4.37 to 15.53 mg/kg (Lachenmeier et al., 2004; Lachenmeier, Walch 2006; 
Below, Rosenstock 2008). Along with low amounts of cannabinoids, hemp leaves contain 
stilbenoides (Guo et al., 2018), terpenes (Booth, Bohlmann 2019) and polyphenols 
(Choudhary et al., 2014) among many other compounds. A number of phytocompounds in 
hemp flowers and leaves is similar and overlaps with the profile in other parts. The 
monoterpene ß-myrcene as well as the sesquiterpenes β-caryophyllene and α-humulene 
appear to be present in notable amounts in most hemp strains; ß-myrcene is known to possess 
anti-inflammatory, analgesic, and anxiolytic properties, whereas ß-caryophyllene was found 
to be anti-inflammatory and to exert a gastric cytoprotector activity among others (Pellati et 
al., 2018). Other common compounds of hemp include the monoterpenes α- pinene, limonene, 
and linalool. It is worth mentioning that not only cannabinoids but many other 
phytocompounds in hemp flowers and leaves such as quercetin, ß-caryophyllene, myrcene, 
alpha-/ ß-pinene, linalool, limonene, humulene and phytosterols (e.g., ß-sitosterol) are also 
found in hemp seeds which are used as food since ancient times (Smeriglio et al., 2016; 
Leizer et al., 2000; Zhou et al., 2017) and which are not considered as “novel food”.  
 
Hemp extracts (and derivatives such as “edibles” and drinks) differ in their composition in so 
far as they contain a large number of phytocompounds that contribute to the maintenance of 
health in a more selected form than the native plant (Ramirez 2016; Pellati et al., 2018). 
Concentrations vary with the nature of the hemp cultivar, agroclimatic conditions and post-
harvest processes including the extraction as main factors of influence (Nahler et al., 2019). 
Heat matters: concentrations of native cannabinoid acids are about 20 to 50 times that of the 
decarboxylated forms in fresh material and have different properties than their parent 
substances. Heating above 100°C transforms the cannabinoid acids, CBDA and THCA into 
the decarboxylated products CBD and THC as has been mentioned, but changes the profile of 
other phyto-compounds as well (Lewis et al., 2017). The speed of this transformation depends 
on the temperature and duration of exposure; therefore transformation can be more or less 
complete for a specific cannabinoid acid and a specific extract. Extracts are not used in pure, 
concentrated form but are diluted (often with oil) and further processed to the final product. It 
is evident that this reduces the content of cannabinoids and other phytocompounds. 
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Tea infusions made from hemp flowers or leaves can contain between 0.03 and 0.40 mg 
THC/kg (Lachenmeier et al., 2004) or 1.0 and 2.4 mg THC/L (Lachenmeier, Walch 2006), 
depending on the method of preparation. As the solubility of substances increases with 
temperature, the concentration of cannabinoids (and other compounds) is higher and probably 
over-saturated in water of freshly boiled, otherwise unheated drug-type flowers (THC ≈ 
10mg/L, THCA ≈ 43 mg/L; Hazekamp et al., 2007). Because cannabinoids are almost 
insoluble in water, solubility at room temperature is near the saturation concentration of ∼ 2.8 
mg THC/L. This contrasts with infusions prepared with hemp flowers and boiling water that 
contain after 10 to 15 minutes (the time for simmer) CBDA as the main compound in a 
concentration around 20 to 30 mg CBDA/L and 0.2mg THCA/L; CBD and THC was not 
detected (personnel communication, data on file). This demonstrates that transformation of 
THCA and CBDA into THC and CBD is insignificant at 100°C. Nonetheless, tea made from 
hemp flowers or leaves can contribute to a healthy diet. Hemp tea/infusion contains among 
other substances polyphenols (flavonoids) which are better water-soluble than cannabinoids 
and terpenes, and which play an important role in the maintenance of health (Nahler, Likar 
2017). 
THC concentrations in other food products were similar low. In other watery hemp drinks like 
hemp beer only insignificant amounts of THC in the range of micrograms per litre are found 
(0.004 – 0.016 mg THC/kg; Lachenmeier, Walch 2006, and 0.0018 mg THC/L or lower; 
Below, Rosenstock 2008).  
THC and CBD is also a by-product in very low concentrations in hemp chocolate (THC: 0.03 
to 0.11 mg/kg, CBD 0.03 to 1.12 mg/kg, Lachenmeier et al., 2004).  
In hemp flour derived from hemp seeds, the concentrations of THC was 1.527 mg/kg 
(0.153%), that of CBD 0.762 mg/kg (0.076%); Lalge et al., 2016). Twelve years earlier, 
Lachenmeier et al. (2004) had reported lower concentrations for THC (0.26 mg/kg) and 
higher concentrations for CBD (10.06 mg/kg). Hemp protein preparations from seeds also 
contained THC (0.93 mg/g) and CBD (0.62 mg/g) (Lalge et al., 2016).  
In 40 Canadian consumer products of hemp tested recently for CBD, CBDA, THC and THCA 
concentrations for CBD ranged from below the limit of quantification (LOQ < 0.19 mg/kg) to 
8,410 mg/kg; those for THC ranged from below LOQ to 10.01 mg/kg, with one exception 
measuring 337 mg/kg (the legal limit in Canada is 10mg/kg) (Meng et al., 2018). 
An analysis of 26 hemp products from the Swiss market (including 4 drinks, 2 chocolates, 2 
bakery products, 4 hemp seed oils, 3 hemp seeds and 11 cosmetics) demonstrated that in 12 of 
15 food samples THC concentrations were below the limit of detection, and in three samples 
in very low concentrations between 1.3 and <5mg/kg (Kantonales Laboratorium Thurgau 
2011). 
 
Experiments with seven different hemp foods from the German market (chocolate, 
cereal/granola bar, nuts, hemp beer, soft drinks, hemp leaf-liqueur and hemp tea) ingested by 
healthy volunteers demonstrated that this does not induce positive urinary test, even not after 
drinking 2 litres of a hemp tea with a high amount of 4.72 mcg THC/ml (Below, Rosenstock 
2008). 
 
Assuming a very conservative lowest observed effect level (LOEL) of 5 mg THC (EIHA 
Position Paper 2017), it is obvious that intoxication with THC is unrealistic to occur by 
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consumption of hemp products. Other estimates for a LOEL were two to four times higher 
(10-20mg/day; Geiwitz 2001).  
A recent critical commentary to the current opinion of the Bundesinstitut für Risikobewertung 
(BfR) by the nova Institut GmbH concludes that risk assessment for THC by the BfR is 
substantially different and much more stringent compared to assessments of other substances 
potentially causing dependence such as nicotine, alcohol, opium or coffee (Skoczinski et al., 
2019). Such different standards are not justified: The risk of dependence/risk to become 
addicted is roughly twice as high for alcohol and more than 3 to 6 times as high for nicotine 
compared to drug type cannabis (Watson et al., 2000; International Centre for Science in Drug 
Policy 2015). Furthermore, the assessment of the THC content in hemp-containing foods by 
the BfR is faulty as analytical methods do not differ between THC and THCA-A; this falsely 
increases overall THC content in products.  
 
For CBD, no LOEL or defined acceptable non-medical CBD level exists. Therapeutic effects 
in clinical trials have been observed after about 200 mg/day for adults; in general, effective 
dosages were however much higher, between 400 to 800 mg CBD orally/day. Equivalent or 
lower side effects as compared to placebo have been reported after 300-600 mg/day 
(Bergamschi et al., 2011; Iffland, Grotenhermen 2017). A very recent systematic review 
concluded that there was a tendency of studies with positive outcomes to have used higher 
doses of CBD (Millar et al., 2019). There is consensus that CBD has no deleterious effects in 
humans. Experts of the WHO conclude in their 40th report: “In humans, CBD exhibits no 

effects indicative of any abuse or dependence potential”; and further “CBD is generally well 

tolerated with a good safety profile” (WHO 2018, Cannabidiol (CBD) Critical Review 
Report). With maximal concentrations in food products between 10 mg CBD/kg in hemp 
flour and 30 mg CBD/L in tea-infusions, the possible CBD exposure from consumer products 
is therefore far below a therapeutically effective dose range. 
 
In conclusion, hemp food is not “novel”. Hemp food, including flowers and leaves has existed 
in many forms since hundreds, most likely since thousand of years, and was never restricted 
to seeds and seed products. THC and CBD have always been present in hemp food, in the past 
in higher concentrations than in our days. The actual THC- and CBD- content in hemp food 
and industrial hemp extracts from EU-certified hemp is low; when taken as directed, hemp 
products are safe. Different, even conflicting requirements according to national laws are 
confusing consumers and hinder the free trade of hemp products in the EC. 
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Appendix A -  Bartolomeo Platina 1475 

 

Barolomeo de Sacchi Platina : De Honesta Voluptate Et Valetudine. 1475 
On honest indulgence and good health; written ca. 1465; the first cookbook ever printed.  

It was largely a translation of recipes by Martino da Como from his Libro de Arte Coquinaria (ca. 1465). 

The book was frequently reprinted over the next century, and translated into French, German and Italian. 
 

 
 

 
A further hemp dish: 



 

 

[…] cook a pound of well-washed hemp until it splits open. When it is cooked, add a pound of almonds. 

When it has been pounded with bread crumbs in a mortar, moisten it with lean stock, and stir it into a pot 

through a sieve. Then, when it has been placed on the hearth, stir it frequently with a spoon. When it is 

almost cooked, put in a half-pound of sugar, a half-ounce of ginger, and a little saffron with rose water. 

When it is cooked and apportioned on serving dishes, sprinkle with rather sweet spices. 

 



Appendix B - Johannes von Bockenheim) 1430, Registrum Coquine 

 

Jean de Bockenheim (Johannes von Bockenheim) 1430, Registrum Coquine  

(Le registre de cuisine, par Laurioux Bruno, 1988) 

 

 
 

Ministrum de canapo is prepared like follows. 

Boil flowers and leaves (of hemp / canapo) in water. Once ready, press them to eliminate water. 

Ad the mixture with bread crumbs and onion cooked in olive oil. Slowly add the water in which 

canapo was boiled to the mixture and add saffron and spices. … 

 

Le registre de cuisine a été écrit vers 1430 (entre 1431 et 1435 d'après Bruno Laurioux) par Jean 

de Bockenheim, un cuisinier allemand du pape Martin V. Comme il n'était pas seulement cuisinier, 

mais aussi clerc, Jean Herbordi de Bockenheim a poursuivi une carrière ecclésiastique dans les 

diocèses de Worms et Mayence, après avoir quitté le service du pape à Rome. 

 

Le manuscrit écrit en latin, Registrum coquine, comprend 74 recettes, écrites dans le style succinct 

du manuscrit de Sion, contrairement aux livres de cuisine de Maître Chiquart ou Maestro Martino, 

davantage rédigés à la même époque. 

 



Appendix C - libro di cucina del Sec. XIV 

 

Frammento di un libro di cucina del Sec. XIV : edito nel di delle nozze Carducci-Gnaccarini  

By Guerrini Olindo, ed., Bologna, Nicola Zanichelli 1877. 

Guerrini, Olindo, 1845-1916  

 

 

 
 

Take the hemp flowers without leaves and cook them with bacon. When the bacon is almost 

cooked add the flowers, finish cooking, chop everything, add grated cheese, as much as the 

mixture and with this filling, make the tortelli. 

 



Appendix D - Medieval hemp soup for monks, 16th century 

 

 

Germany – Monk Recipe for Hemp Soup 

Regional Cuisines of Medieval Europe: A Book of Essays 

edited by Melitta Weiss Adamson, 2013 

 
 

 
 

From a 16
th

 century manuscript from the Benedictine monastry of Tegernsee. Listed 

is the food which the Convent was served throughout the year in the refectory. Apart 

from ingredients, cooking instructions are missing. 
 

Six pounds = 2.7 kgs hemp. / 40 monks = 67g per person 

RDI is 30g hemp seeds for western modern diet 

Monks lived subsistence life. This indicates that 67g/pp included green parts 

 



Appendix E - Maltos, Sweden 1895 

 

 

 



 

 

 

 

In Sweden, Maltos-Cannabis, a hemp-seed based drink was on the market between late 1890-ies 

and early 20
th

 century. It was a “food remedy” that was widely available in Sweden, Denmark, and 

Norway. It has also been exported to the US, and was described as a Swedish nutrient in form of a 

yellowish-white powder, possessing a taste at first saline, later sweetish, and then acrid and bitter 

(Virgil Coblentz Newer remedies. A reference book for physicians, pharmacists, and students. P. 

Blakiston's son & Company, 1899). 

It was promoted as "an excellent lunch drink, especially for children and young people"; the 

product had won a prize at the “Exposition Internationale d’Anvers”, Belgium, 5. 5.1894 to 

5.11.1894.  

 

 

 
 

The article of 11
th

 April 1895 describes Maltos as: 

“The healthiest and in most cases the safest medicines are those in which they not only 

constituents are most nourishing and at the same time as tasty and stimulating. One such 

preparation is Maltose -- Cannabis newest in medicine had prepared of hemp seed and malt sugar, 

its name comes of it. The notable drug was rewarded with two medals at the exhibition in Antwerp 

and is advocated in Europe by of such prominent doctors as Professor Leyden, who was the 

physician of his Imperial Majesty Zar Alexander and Professor senator (?) at the renowned of 

mercy hospital in Berlin, besides a large number of second medicinal authorities in different 

countries. Dr. Frollsen, one of the presenters at the exhibition in Antwerp, certifies that he has 

"with great success prescribed Maltos-Cannabis to people who suffered from lungstot, magyra and 

andanaemia." He also finds it to be "a digestible and very nourishing medicine and gives in a short 

time good results." 

 

++++++++++++++++++++++++++++ 
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Appendix H – dupetit 1996 

 

On 4. April 1996, dupetit Natural Products, Neunkirchen, Germany (Alfredo Dupetit, owner of 

the company) made a joint venture with Bier-Company, Berlin, to produce the beer Cannabia®, 

based on hemp flowers, on a large scale and together. Cannabia was served in large amounts as a 

draught (draft) beer, for example, at hemp fairs and the “Hanferntefest 1996” in Berlin. Dupetit 

produced also soft drinks such as Cannacola® and Cannalimo®, along with hemp lollies, hemp 

biscuits and hemp bars, and other foods such as hemp tofu pate, vegetable hemp oil, hemp flour, 

hemp noodles and hemp seeds were marketed (http://www.dupetit.de/de/geschichte/vom-bio-bier-

zur-naturkostmetik/; accessed 15.6.2019).  

At that time, Dupetit Natural Products was already working with hemp for its specialty foods, 

perfume and organic cosmetic line. 

 

 
 

 
 



 

  



 


