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The recall of hemp-protein powder (brand: Veganz, April 2016) shows that the term
Tetrahydrocannabinol (THC) is being used imprecisely and the coverage of it is
undifferentiated. Limits are stated even though only recommendations which of their part
are based on the content of total-THC or on the content of delta-9-THC exist. In the
present case, the analytically determined total THC-value used for the evaluation of hemp
foods is confused with the EFSA-Recommendation for Delta-9-THC. Therefore,
irrespective values are being correlated to each other. General recommendations for the
intake of pure THC per kilogram body weight are falsely applied to the guidance levels of
Total-THC of edible foods.

About the term ,,THC*

Often the term , THC" is used without differentiation between total-THC and delta-9-THC. The
total-THC-content is composed of psychoactive delta-9-THC, which under some circumstances
can be found in hemp food and the not psychoactive pre-stage of delta-9-tetrahydrocannabinolic
acid (THC-A). THC-A is converted into delta-9-THC during the analytic THC-determination. The
proportion of THC-A in fresh hemp plants and on the outer shell of hemp seeds is up to 90
percent.

The total THC content after its analytic determination is also stated as the value of delta-9-THC
although in reality the psychoactive substance of delta-9-THC in analyzed foods quantity-wise
lies clearly below the analytically determined content of total-delta-9-THC. This is also true for
the THC values on “lebensmittelwarnung.de” (appendix). For further statements regarding THC-

analytics see ,Analytical method of THC Determination® (pg. 4f.).

Evaluation of THC in a worldwide context
No mandatory limits exist for total THC and delta-9-THC respectively in foods and its daily intake
per kilogram bodyweight neither in the EU nor in Germany. Also the WHO has not yet set

corresponding limits.

For substances which can cause impairment of health due to their toxicity already by non-
recurring or temporary exposure the acute reference dose (ARfD) defines a toxicological limit.
To be differentiated from this is the toxicological limit for the acceptable daily intake (ADI). The
ADI refers to the chronic effect of a substance and describes the amount of a substance a
consumer can ingest daily and during a lifetime without noticeable health risk. The definition and

calculation of the ARfD and ADI values are internationally harmonized.
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The Bundesinstitut fir Risikobewertung (German Federal Institute for Risk Assessment BfR,
formerly BgVV) published in July 2000 an ADI of 1 to 2 microgram per kilogram bodyweight [1]
considering an uncertainty factor of 20 to 40 [2] for the daily intake of total THC based upon a
minimum effective dose of 2.5 milligram per day and person (male, 70 kilogram). Thereby the
BfR assumed a chronic effect of THC. Based on this calculation the BfR has released guidelines
for THC found in hemp foods for Germany in 2000 and confirmed those in 2006.

Guidelines are de jure non-binding recommendations for which slight exceedance is generally
tolerated. Products are to be considered impaired when the guidance value is exceeded by more
than double. [3]

The European Food Safety Authority (EFSA) is pursuing a different approach. In the context of
the EFSA’s scientific opinion towards ,Risks of THC in Milk and other foods with animal origin to

human health“ in 2015, for the first time the EFSA recommends an ARfD of 1 microgram pure

delta-9-THC per kilogram body weight based on the same effect dose as the BfR. The
uncertainty factor and the ARfD were justified by the observable effects on the central nervous
system (mood changes, sedation) and the measurement of an increased heart rate shortly after
administration of delta-9-THC. [4] The value of 1 microgram delta-9-THC per kilogram
bodyweight has now been applied in the current case regarding hemp protein powder in order to
evaluate its food safety.

The following table clarifies the different reference bases and deviating factors of uncertainty
used by EFSA and BfR to determine the maximum daily intake of THC:
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Table 1: Calculation of the maximum THC-intake per day according to BfR and EFSA

BfR (BgVV), 2000 [1] [2] EFSA 2015 [4]
total-THC per kg BW delta-9-THC per kg BW
LOEL [mg] per day and person 25 LOEAL [mg] per day and person 2.5
LOEL [mg] per day and kg BW 25 LOEAL [mg] per day and kg BW 25
% = 0.036 7’—0 = 0,036
(based on a BW of 70kg) (based on a BW of 70kg)
THC-Intake [mg] per day and kg | 0.036 0.0018 LOEAL > NOAEL (UF30) >
BW with UF 20 to 40 20 ARID (UF10) [mg] per dayand | 0036 _
0.036 kg BW with UF 40 40 '
——— =0.0009
40
THC-intake [ug] per day and kg 1.2 ARID [ug] per day and kg BW 1
BW with UF 20 to (ADI)

BW = bodyweight

UF = uncertainty factor

LOAEL = Lowest Observed Adverse Effect Level; lowest dose of an administered substance where impairment
is still observed

LOEL = Lowest Observed Effect Level; lowest dose of an administered substance where effect is still observed

NOAEL = No Observed Adverse Effect Level; maximum dose of a substance where no visible or measurable
impairment is observed even during constant intake

ADI = Acceptable Daily Intake; according to the current state of knowledge: amount of a substance in foods
which a person can absorb daily or in a life time without health risks, considering vulnerable
demographic groups (not valid for intentionally added substances)

ARfD = Acute reference dose; according to the current state of knowledge: amount of a substance in foods

which have no significant health risks for consumers over the course of a day while having one or

several meals considering vulnerable demographic groups

The inconsistent evaluation of THC can also be observed when comparing national regulations.

On the contrary to Germany, Switzerland has defined precise limits for delta-9-THC in food

products, which are considerable higher than the BfR’s guidance values. [5] Canada (being the
biggest producer of raw material for hemp food products) also has a notable higher maximum

value of delta-9-THC of 10 milligram per kilogram for raw hemp materials. [6]


https://de.wikipedia.org/wiki/LOEL
https://de.wikipedia.org/wiki/NOAEL
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Analytical method for THC determination

The official (validated) method to determine THC in hemp oil is chromatography (GC) [7] in
combination with mass spectrometry (MS) or flame ionization detection (FID). [3] [4] The
analysis of food products containing hemp is carried out on the part of German authorities via
standard GC-MS-method as well.

Heat is deemed to be the main factor for transforming the non-psychoactive THC-A into the
psychoactive delta-9-THC. Consequently, applying the GC-MS-method using temperatures from
260 up to 300 degree Celsius [7] only the content of total-THC can be detected. As stated
before, the total-THC is also reported as delta-9-THC. Indeed, after analyzing the sample only
delta-9-THC is present but the figure for delta-9-THC consists of the actual delta-9-THC content
and the delta-9-THC content resulting from the transformation of THC-A. Thus, the actual
content of delta-9-THC in the food product concerned should be quite lower than the analytically

detected delta-9-THC-content due to the methodological determination of THC in food products.

Even EFSA explicitly states in its report from 2015 that both methods (GC-MS and GC-FID) lead
to unsatisfactory results regarding the differentiation of delta-9-THC and THC-A and therefore
shows a higher delta-9-content than the High Performance Liquid Chromatography (HPLC).
Since temperatures during an analysis by HPLC are lower, the determined delta-9-values should
be considerably closer to the actual delta-9-value of the analyzed hemp product. [4]

The use of the GC-MS-method including its determined total-THC-content is justified by the
possibility that THC-A might be transformed into delta-9-THC if hemp foodstuff is subject to a

high temperature heating process. [3] In vivo, there is no transformation from THC-A to delta-9-
THC. [4]

Main criticism concerning risk assessment: Usage of false reference values

The main criticism concerning the risk-evaluation of hemp foods is the interpretation by
reference to unequal values (total-THC versus delta-9-THC) which is essential for estimating the
marketability of a food product by calculating the percentile THC-coverage-rate for the ARfD.
For the Veganz hemp protein powder the delta-9-content in terms of the total-THC-content was
also determined by using the GC-MS-method. When judging the marketability of the hemp
protein powder, the determined total-THC-content was compared to the ARfD of delta-9-THC.
This leads to an incorrect evaluation of its marketability which is illustrated in the following case-
related exemplary calculation based on the detected total-THC amount of 20 microgram in 25

grams of hemp protein powder (0.8 microgram per 1 gram hemp protein powder)



Hempro Approach Page: 5 of 8
; <Int to THC-Levels in Food Products 18.07.2016

Table 2: Effects of different guideline values on the daily consumption

EFSA BfR (BgVV)
Delta-9-THC Total-THC
Recommendation daily intake [ug/kg BW] 1 1 ‘ 2 (max)
max. recommended intake [g]
Person, 70 kg > 87.50 87.50 175.00
Person, 50 kg > 62.50 62.50 125.00
Person, 20 kg > 25.00 25.00 50.00
Person, 15 kg >18.75 18.75 37.50

Therefore, it is necessary always to ensure that for each evaluation the right values are being
compared. Where reference is made to the EFSA recommendation the delta-9-THC-content
(most accurate method: HPLC) is relevant, for comparison with the BfR recommendation it is the
total-THC-content (GC-MS).

Evaluation of THC-content in ready-to-eat foods is missing

The EFSA-value only refers to the intake of delta-9-THC per kilogram bodyweight without
reference to the ready-to-eat foods. The EFSA does not recommend any delta-9-THC-content
for ready-to-eat food. [4] Hence, the evaluation of the hemp protein powder is falsely made on

the basis of the also “false” THC value for the ingredient only but not for the ready-to-eat foods.

Hemp protein powder is typically stirred into juices, milk shakes and smoothies which are
consumed without being heated. Therefore, a transformation from THC-A in delta-9-THC by
means of heat exposure can be ruled out. These hemp protein powder mixed drinks defined as
prepared, ready-to-eat foods fall into the BfR-guideline as ,any other foods* [1]. For this product
category a total-THC-reference value of 0.15 milligram per kilogram ready-to-eat food is applied.
[1] The EFSA provides no information about the THC-content in ready-to-eat foods. The
European Industrial Hemp Association (EIHA) recommends 3.5 milligram per kilogram for a
ready-to-eat product-being prepared with hemp protein powder. [2] The calculation depends on
the composition of the ready-to-eat product (proportion of the ingredients).

Inconsistency during the determination of the usage rate

For the evaluation of food safety the usage rate in percent of the ARfD is essential. A usage rate
over 100 percent does not necessarily imply a concrete health risk but merely that a possible
risk cannot be excluded with the required safety. A statement regarding the probability of a

health risk cannot be made. When determining the usage rate particularly vulnerable groups are
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taken into account in the present case two- to three year old children with an average
bodyweight of 15 kilogram. [8] According to an enquiry to the Ministry for Climate Protection,
Environment, Agriculture, Conservation and Consumer Protection of the State of North Rhine-
Westphalia the weight indication for children of this age refers to values of the WHO for girls. [9]
Therewith, the unfavorable ratio of food intake compared to bodyweight is taken into account.
Why, however, the evaluation of pesticide residues is based on an average bodyweight of 16.15

kilogram for two- to five year old children is not plausible. [10]

Protein supplements are not suitable for infants

In general, the reference to children as a particularly vulnerable group within the population can
be accepted. However, the target group of protein products are adults consuming protein
supplements because of their special diets or their physical activity. Furthermore, according to
Guideline Daily Amount (GDA) recommended intakes only refer to an average adult with an
energy requirement of 8,400 kilojoules / 2,000 kilocalorie. Generally speaking, reference values
for children only exist for products especially developed for children. [11]

The administration of protein supplements to infants without medical indication should not be
considered necessarily. 25 grams of hemp protein powder (minimum recommended intake for
an average adult) with a protein content of 50 percent are equivalent to 12.5 gram protein. The
German Nutrition Society (Deutsche Gesellschaft flir Ernahrung, DGE) recommends for one- to
four year old children a daily protein intake of 1 gram per kilogram bodyweight [12]. The values
of the WHO [13] and Dietary Reference Intakes (DRI) [14] are even lower:

Table 3: Recommended protein intake for two- to four year old children

Age Recommended protein intake in g per kg bodyweight per day
[Years] DGE [12] WHO [13] DRI [14]
2 0.97
0.87
3 1 0.90
4 0.86 0.76

Thereby, the recommended daily amount considering a bodyweight of 15 kilogram would be
nearly exhausted. With sufficient energy supply and a well-balanced nutrition the protein
requirement is usually covered by the person’s diet. Thus, supplementation entails the risk of

overdosing protein which may damage the organism for instance the kidneys if adequate fluid
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intake is not provided. In case of medical necessity products should be chosen which are

aligned with the nutrient requirements of children.

A qualified consultation and constant monitoring of the intake of potentially critical nutrients like
essential amino acids through a doctor or nutritionist is also necessary in case of vegan diet for
that children and teenagers - which by the way is not recommended by the DGE in its position
towards vegan nutrition - in order to enable doctors or nutritionists to intervene in time when
indicated. Persons with special needs concerning their nutrient supply like vegan fed children
need a specific food range and food preparation (premium and nutrient density food products

and age-appropriate preparation and dosage form). [15]

No allergen potential in comparison to other protein sources

The simplified advice brought up by the media coverage, stating that consumers should rely on
protein sources such as nuts or soy cannot be followed unconditionally. These foods are known
to have a high allergenic potential. Even though hemp seeds (raw material for hemp protein
powder) are from a botanical view also considered nuts they do not have an allergenic potential.

Moreover, the issue of potentially overdosing protein in an infant nutrition is a problem for all
protein products used for supplementation regardless of the used main component (protein of
soy, nuts, milk).

Recommendations for adults are not applicable to children

The varying density of CB1-receptors (cannabinoid-receptors found especially in the central
nervous system) as a part of the endogenous cannabinoid-system of children and adults has not
yet been regarded for the consideration of the guidance values. [16] These receptors play a role
in coordination of movement, processing of sensory impressions, pain processing and memory.
[17] As delta-9-THC docks to these receptors it unfolds it's psychoactive and for foods unwanted

effects.

Clinical studies show that young children react considerably less sensitive to delta-9-THC than
adults and that they also tolerate a higher ratio of THC compared to bodyweight. This might be
due to the lower density of CB1-receptors. [2] Therefore, it should be noted that the standard

value of 1 microgram THC for adults is not necessarily transferable to infants.
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Conclusion

Basically, the administration of protein supplements to two to three year old children without a
medical indication is not automatically advisable. It is correct to withdraw food products from the
market if they are potentially hazardous. However, all information to the public must be objective

and adhere to the facts.

The discussion of the THC-issue should be handled in a careful manner and the risk
assessment should be based on valid information and facts in order not to compare
incomparable facts. It is desirable, that a reasonable evaluation of risks coming from foods

containing hemp is based on valid data considering all the different aspects.

Current recommendations are only snapshots of the present state. Scientifically sound proposals
for new recommended guidance values as well as a realistic assessment of the THC-topic can
be found in the 2015-report of the nova-Institute and the EIHA. [2]
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