Potential benefits of permitting industrial hemp for human consumption
Various parts of the hemp plant represent a valuable source of food and ingredients for nutritional
supplements.

Hemp inflorescence is rich in non-psychoactive, yet biologically active cannabinoids, such as CBD,
which exerts potent anxiolytic, spasmolytic, as well as anticonvulsant effects (Cerino et al. 2020). Recent
findings show that CBD exhibits various dose-dependent physiological responses; although low doses
(30 mg oral) had no intoxicating effects, high doses (300 mg oral) increased somnolence and reduced
anxiety (Freeman et al. 2019). Chronic administration of CBD has shown potential therapeutic properties
such as antiepileptic, anxiolytic, antipsychotic, neuroprotective activities, and benefits against
disorders of motility and epilepsy (Rupasenghe et al. 2020). One third of the global USD 2.8 billion-dollar
market for CBD is in CBD nutritional supplements (Grand View Research, 2021).

Hemp seed has a pleasant nutty taste (Cerino et al. 2020) and is considered a balanced health product
with bioactive components that have the capacity to aid health beyond that of basic nutrition
(Vonapartis et al 2015; Callaway 2004). There are numerous health benefits and potential therapies
reported. Within the last decade, hemp seed products have expanded to include a range of food and
beverages, nutritional supplements, alternative protein sources, and pharmaceuticals (Rupasenghe et
al. 2020).
Hemp seed represents a valuable source of easily digestible protein (20–25%), polyunsaturated fatty
acid (PUFA), abundant lipids (25–35%), and carbohydrates (20–30%) and is high in insoluble fibre
(Rupasenghe et al. 2020 and Cerino et al. 2021). Hemp seed protein is suitable for human and animal
consumption, comprising mainly high-quality, easily digestible proteins edestin, and albumin, which are
abundant with essential amino acids (Rupasenghe et al. 2020). The rich source of omega-6 PUFA,
linoleic acid (LA; omega-6) and alpha-linolenic acid (ALA; omega-3) is nutritionally balanced for human
nutrition at a ratio of 2/3:1 (Rupasenghe et al. 2020 and Cerino et al. 2021). Nutritional recommendations
specify that 15–20% of the daily caloric intake should come from fats, and around one-third of these
fats should be essential fatty acids at a 3:1 ratio (Rupasenghe et al. 2020). This dietary goal can be met
with three tablespoons of hemp seed oil (Rupasenghe et al. 2020). Further, as little as 50mg of
hempseed can provide 50–100% of the recommended daily intake of several minerals, including copper,
magnesium, and zinc, and provide > 100% of the daily recommended dose of vitamins A, D, and E
(Andrews et al. 2018).
Hemp seed delivery of a desirable ratio of omega-6 to omega-3 PUFA amongst other attributes can
improve cardiovascular health, reduce osteoporosis symptoms, display anti-cancer properties, assist
in mental health, and sleep disorders, and diminish eczema conditions (Rupasenghe et al. 2020). CBD
exerts pharmacological properties that make it a potential therapeutic agent for central nervous system
diseases, such as epilepsy, neurodegenerative diseases, and multiple sclerosis (MS) (Rupasenghe et al.
2020).
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Hempseed oil is a source of healthy polyunsaturated fatty acids, and hemp sprouts are rich in
antioxidants (Cerino et al. 2020) and beneficial bioactive compounds with both in vitro and ex vivo
antioxidant activities (Frassinetti et al. 2018). Hemp seed oil contains tocopherol isomers, betatocopherol, gamma-tocopherol (highest quantity), alpha-tocopherol, and delta-tocopherol
(Rupasenghe et al. 2020). Tocopherols are natural antioxidants that can reduce the risk of oxidative
degeneration related disorders (Vonapartis et al. 2015). Further, detected terpenes and polyphenols
contribute to the odour/flavour and intrinsic antioxidant activity, respectively (Vonapartis et al. 2015).
In Australia specifically, the potential benefits of permitting industrial hemp for human consumption
include:

G rowers
•
•
•
•
•

High-value summer crop alternative
Improved soils
Currently little pest and disease pressure
Adaptable to marginal water resource limited regions
Opportunity for carbon credits

Supply chain
•
•
•

High value plant protein to supplement existing plant protein sources (this plays i nto carbonoffsetting by reducing reliance on animal proteins) in processed foods
Nut milk alternative to resource intensive almond milk and phytoestrogen rich soy milk
Good potential zero waste crop (seed to food, hurd fibre to construction/fuel, big tap roots to
enrich soil with carbon)

Consumers
•
•
•
•

Excellent source of omega 6 and omega 3 fatty acids
Excellent source of essential amino acids
‘Clean and green’ image (not resource intensive, small carbon footprint, small water footprint)
Global shift towards zero waste, sustainability and low impact food including industrial hemp is
a valuable marketing tool

Risks
1. The THC levels of Industrial hemp cultivars sourced internationally, can vary when grown in
Australia. Mitigation: There is a need to identify and develop new and improved cultivars and
products.
2. The analytical methods required for bioactives such as CBD need to be standardized. To ensure
the authenticity and safety of hemp-derived food and nutraceuticals, it is important to quantify
the amount of THC in the final product and include it on the label. Mitigation: Regulatory agencies
should ensure there is a requirement for declaring THC content, that will help the food and
nutraceutical industry to stay away from complicated regulatory issues around medicinal
cannabis.
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3. The impact of CBD is dose dependent. Manufacturers should be aware that CBD content may
change from batch-to-batch due to the variations of sources of materials, growing conditions,
and manufacturing. Mitigation: An acceptable limit of CBD should be determined for inclusion in
the labels of nutraceuticals and dietary supplements.
Legislative and regulatory interventions should encourage adequate clinical research to
prove or disprove safety of hemp-derived products, which has not been done so far independently by the
industry or by the scientific community (Cerino et al. 2020).
In Australia, the potential risks of permitting hemp for human consumption include:
• It is currently regulated at the state, not federal level.

G rowers
•
•
•
•
•

Overregulation makes it costly and risky (fencing etc., crop loss due to non-compliance) and
internationally non-competitive currently;
Non-adapted germplasm and underdeveloped management practices might crash expectations
and lead to a lack of confidence in the crop;
Increased hemp plantings on farms will eventually lead to increased pest and disease problems
which currently don’t have management solutions;
Biosecurity for seed imports is still rather lenient and could hasten the decline of our ‘disease
free’ status;
Lack of harvest and post-harvest technology in Australia.

Supply chain
•
•
•

Overregulation makes it costly and risky to register and approve new products (FSANZ, APVMA);
Market misconception (Hemp seen as a drug and ‘hippy food’; value not appreciated) makes it
difficult to open new markets and expand;
Lack of adequate and scalable processing technology to create value -added products.

Food safety considerations (https://www.dksh.com/global-en/lab-solutions/insights/overcome-thechallenges-of-hemp-and-food-safety-with-better-testing#accordion-1578356461280-1-collapse;
accessed 25 November 2021).
1. Production process: dosing
•
•

Dosing: the amount of active ingredient like CBD or THC in a serving, presents a dual challenge for
producers of cannabis edibles: serving size and homogeneity.
There is no standardized THC dosing protocol and products that appear to be similar can have
highly variable THC levels. Moreover, due to physiological differences and other variables, like
tolerance, effects are highly individualised.

2. Production process: homogenization

4

•

•

Homogenization: distribution of an active ingredient in a product. Cannabis molecules tend to
localize, which can lead to an uneven distribution of the active ingredients creating “hot spots” and
irregular concentrations.
As this affects both THC and CBD-infused products, ensuring cannabis products are properly
homogenized is important for the safety of consumers and business security. To mitigate risk,
potency testing of the products and development of homogenization procedures by
producers/manufacturers that will ensure the consistent, even distribution of active ingredients.

3. Contamination
Like any agricultural commodity, there is a risk of contamination with microbes such as pathogens,
moulds, and yeast as well as pesticides and heavy metals.
•

Aspergillus. For the cannabis industry, there are four species (A. fumigatus, A. flavus, A. niger and
A. terreus) that are considered a health risk to medicinal cannabis users who have underlying
health conditions.

•

Mycotoxins. Secondary metabolites produced by moulds. Uncured or inadequately processed
plant material could offer the right conditions for the growth of moulds.

Consumers
•

•

Very little, to no risk, if properly regulated and certified (guarantee that genetics of plant don’t
have an excess of THC). Rules for certification in Australia are currently being drafted (Tim
Schmidt, President, Australian Hemp Council pers. comm. 2021). Currently Australia requires
less than 1% THC; cannabinoids are in the leaf material. The seed does not contain THC, with no
psychoactive effect from THC unless over 3% (Tim Schmidt pers. comm. 2021).
It’s not a new crop, but an old crop that has long been consumed.

Conclusions
Overall, the hemp industry is gaining momentum in Australia, and across the globe. Regulatory agencies
need to distinguish industrial hemp from medicinal cannabis (marijuana), so the economic potential of
industrial hemp as a sustainable source of value-added functional food ingredients and nutraceutical
products can be realised.
There are numerous claims of the benefits of industrial hemp as a value-added functional food
ingredient and product, dietary supplement, and nutraceutical on the promotion of human health. Most
of the health benefits-associated research of industrial hemp has been conducted under pre-clinical
conditions. Research is required to verify the various health claims, using appropriately designed,
randomized, placebo-controlled, double-blind clinical studies (Rupasenghe et al. 2020).
Due to the possibility of concentrating bioactive phytochemicals during the manufacturing process, the
industry should pay attention to the dosing to optimize the potential health benefits and avoid possible
safety concerns.
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Future investigations should also be aimed at quantification of trace cannabinoids other than THC and
CBD and exploring their pharmacological effects. The pharmacokinetics of these bioactives, when
incorporated in different food matrices, need to be understood.
Hemp seed oil has potential as a nutraceutical due to the desired ratio of omega-6 PUFA to omega-3
PUFAs, and the bioactive CBD. Future research should focus on exploring other bioactive
phytochemicals of industrial hemp, such as polyphenols and isoprenoids. The contribution of
polyphenols and isoprenoids of hemp to the sensory quality, shelf life, and health benefits of the final
products remain little understood and require further research.
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Discussions were had with Assoc. Prof. Tobias Kretzschmar, Southern Cross University and Mr Tim
Schmidt, President, Australian Hemp Council, which informed the Australian risks and benefits.
Yours sincerely

Michael Beer
General Manager Business Development
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