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ABSTRACT

Hemp commonly known as bhang belongs to the Cannabaceae family. Due to the psychoactive effect, it is 
often stigmatised; however, recently the Government of Uttarakhand has legalised the cultivation of hemp in the 
state with <0.3 % 9-tetrahydrocannabinol levels. Hence this review provides comprehensive details on how the whole 
plant of hemp can be potentially used in various industries. Researchers identify hemp as a rich source of nutrients. 
Specifically, hemp seeds are being celebrated due to the presence of fatty acids, amino acids, and antioxidants. The 
presence of these nutrients makes hemp seeds a valuable ingredient in functional foods. Additionally, several studies 
recognised hemp for several health benefits viz., managing neurological disorders, preventing several cancers, easing 
skin problems and promoting better mental health. Alongside the health benefits, the hemp plant is recognised to 
have diverse applications in other industries such as cosmetics, textiles and construction. However, due to the legal 
constraints and local stigma large and nation-wide cultivation of hemp is difficult but extensive research into the 
cultivation and processing of hemp can help to leverage this plant for the associated benefits.   
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NOMENCLATURE
THC : 9-ߡ-tetrahydrocannabinol
CBD : Cannabidiol
PUFA : Polyunsaturated fatty acids
ALA : Alpha-linolenic acid
LA : Linoleic acid
HI : Hypoxic-ischemic
RA : Rheumatoid arthritis
PTSD : Post-traumatic stress disorder
EFAs : Essential fatty acids

1. INTRODUCTION
Cannabaceae is a family of flowering plants that 

includes the genus of cannabis. Cannabis plants also 
have been used for medicinal, recreational, therapeutic, 
and religious purposes for thousands of years. Cannabis 
sativa is referred to as hemp and is the most widely 
grown and studied cultivar in India. In India, there are 
3.1 crore cannabis product users in the age range of 10 
to 75 years or 2.8 % of the total population2. It is used 
to make biodegradable plastics, textiles, food, paper, 
lighting oil, animal feed, and other products (Figure 1).

The common names of Indian hemp around the 
globe are Bhang, Charas, Ganja (India); Bang (Egypt); 
Bhango, Gaanjaa (Nepal); Canapaindica, Marijuana 
(Italy); Marihuana, Marijuana (France); Hash, Hemp, 

Figure 1. Overview of hemp plant use.
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The swiftly digestible and abundant proteins albumin 
and edestin, which are copious with essential amino acids, 
make up the majority of hemp seed protein, making it 
suitable for both human and animal consumption. When 
consumed in a 3:1 ratio, the abundant PUFAs ALA; 
omega-3 and LA; omega-6 are considered to be beneficial 
and balanced for human nutrition9. Hemp seeds contain  
20–25 % protein that is equal to a hen’s egg white,  
20–30 % carbohydrates, 25–35 % lipids, 10–15 % insoluble 
fibers, vitamins and minerals such as magnesium, potassium, 
phosphorus, sodium, calcium, and iron10.

The nutrient and cannabinoid content of various 
anatomical regions of the hemp plant is very variable. 
The leaf contains 19.97 % fat, whereas seeds are between 
25 % to 35 %, dehulled hempseed has 47 % and hemp 
hulls contain 10 %. Fiber is found to be very high in 
hulls that come up to 65 %, followed by the leaf to 
be 18.95 %, the stem being 23.13 %, seeds 20-30 % 
and dehulled hempseed at 8 %. Protein level is found 
at a high percentage in the leaf at 23.78 % and in 
dehulled hempseed at 36 %. The seed has around 20 % to  
25 %, while the stem contains 17.20 %. Ash content, 
on the other hand, will be highest in the leaf, reaching  
11.18 %, followed by the seed with 7 %, and then 
dehulled hempseed with 6 %. Lastly, the stem contains 
6.78 %. There is a relatively equal moisture content in 
the plant from 5 % to 6 %, except for the leaf, which 
has 6.87 %. It contains 1.1 % to 2.1 % cannabinoids 
in leaves, 0.005 % to 0.008 % in the stem, and  
0.001 % to 0.004 % in the root. THC ranges from  
0.57 % to 0.93 % in leaves, 0.003 % in seeds, and 
0.0038 % to 0.0064 % in the stem. CBD is present to 
the extent of 0.02 % in the leaves and seed, while trace 
amounts are seen in the stem (0.0001 %) and root19.

3. HEALTH BENEFITS OF HEMP 
In Asia, particularly in India, hemp was utilised as 

medicine before the Christian era. It is well known for 
its medical therapies. It has a variety of medical benefits 
including analgesic, euphoric, stomachic, narcotic, anodyne, 
antispasmodic, and sedative effects. More than 25 diseases can 
be treated by using hemp leaves alone, and they were also 
used to treat tumors and cancerous ulcers. Cannabis drinks 
have been used to cure a wide variety of gastrointestinal and 
rheumatic ailments. It is also used in common household 
medication for conditions like pain management, malaria 
prevention, and improvement of nervous diseases.  Ayurvedic 
medicines have also used cannabis for hunger stimulation, 
sleep aid, excitability, aphrodisiacs, and analgesia3.

In a recent study, THC and CBD both were found 
to lower accumulated lipid levels and adipocytes in 
models of hepatosteatosis14. Hemp-derived CBD can 
help to lessen chronic pain by influencing the activity of 
endocannabinoid receptor activity12. Another study stated 
that hemp seed oil is beneficial for people with diabetes, 
lupus, cancer, rheumatoid arthritis, depression, asthma, 
and hypertension. Hemp seed extracts also demonstrate 
high anti-aging and antioxidant properties.

Indian hemp (United Kingdom); Marihuana, Marijuana 
(Mexico)3. The two most prevalent psychoactive substances 
present in hemp are 9-ߡ-tetrahydrocannabinol (THC) 
and cannabidiol (CBD). THC is psychoactive while 
CBD is a non-psychoactive compound. Hemp which is 
used for drug consumption is distinguished by elevated 
levels of THC that are often difficult to distinguish 
morphologically from fibrous hemp which has low levels of 
THC and is used for consumption. Hemp that is harvested 
for consumption should contain THC levels less than  
0.2 % by weight (whole plant)4 and Uttarakhand Govt. 
has also issued notification for the commercial cultivation 
of varieties having < 0.3 % THC39.

A roughly five-fold rise in licensed cultivators from 
2018-2019 and the increase of 27 % in licensed cultivators 
between 2019 to 2020 demonstrate the interest in hemp. 
It was estimated that in 2019, nearly 87 % of hemp 
cultivation was dedicated to the production of CBD5. 
Hemp has promising use in multiple industries including 
plastics, textile, personal care, health, feed, furniture, 
construction, and food and beverage6. The fruit of hemp 
is filled by a seed that is small, light brownish-grey in 
colour. The edible parts of plants are stalks, leaves, and 
seeds and are used for a variety of culinary reasons. 
Hempseed represents an important source of essential 
fatty acids, fibers, minerals, and vitamins, along with a 
good amount of essential amino acids, it also contains 
highly digestible proteins that are albumin and edestin, 
and they are also a good source of plant-based protein 
(methionine, lysine and cysteine), lipids, and because of 
their nutritional properties hemp seeds and their products 
are achieving growing popularity as food for humans40. 
The larger part (>90 %) of hempseed oil is comprised 
of polyunsaturated fatty acids that are known for their 
favorable effects against inflammatory conditions, cancer, 
and, cardiovascular diseases7.

The study aims to provide a comprehensive review of 
Cannabis sativa as a versatile oilseed crop, focusing on 
its nutritional properties, including essential fatty acids, 
proteins, and antioxidants. It evaluates hemp’s potential 
health benefits, such as its effects on cardiovascular 
health, cancer, neurological disorders, skin diseases, 
and mental health. Additionally, it explores the current 
and emerging hemp applications in industries like food, 
medical, cosmetics, textiles, and construction, while 
identifying challenges and future prospects related to 
regulation, technology, and consumer adoption.

2. NUTRITIONAL PROPERTIES OF HEMP AND 
ITS SEEDS
Extensive research has unveiled numerous compounds 

exhibiting promising biological activity, elevating Cannabis 
to the status of one of the most extensively studied 
plants in history. In a recent study, several compounds 
like cannabinoids, terpenoids, glycosidic compounds, 
hydrocarbons, amino acids, non-cannabinoid phenols, 
nitrogenous compounds, fatty acids, proteins, and lipids 
were found in cannabis plant8.
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3.1 Cardiovascular Health
In a study, it was discovered that heart capacity to 

recuperate from ischemia-reperfusion appeared to be closely 
connected to the PUFA in hemp seeds, according to an 
assessment of post-ischemic heart performance16. They 
discovered that adding hemp seed to rats’ diets significantly 
raised plasma levels of LA and ALA, which subsequently 
results in slowing down platelet aggregation. Findings also 
indicated that fewer clots are formed, which affects how 
frequent reduction of myocardial infarctions and strokes 
occur. Similar results were obtained, after investigating 
the effects of incorporating hemp seed into the diet of 
rabbits over eight weeks. Increased plasma PUFA levels 
prevent hypercholesterolemia and indirectly reduce the risk 
of myocardial infarction and platelet aggregation17. The 
optimal proportion of unsaturated fatty acids, specifically 
linoleic acid (18:2 omega-6) and linolenic acid (18:3 
omega-3) within hemp oil is approximately 2/3:1. They 
are known to have a cardio-protective effect and make 
up more than 800 % of hempseed oil36.

3.2 Cancers
Consideration of how cannabinoids work and how 

they might be used to address certain problems has 
advanced significantly. A study demonstrates the anti-
cancer properties of Cannabis phytochemicals, evidence 
suggested that treatment of prostate, brain, breast, pancreatic, 
colon cancer, and skin may be done by phyto-, endo-, 
and synthetic cannabis25. Cannabinoids are thought to 
have a part in regulating cellular pathways that result 
in anti-metastatic, anti-proliferative, pro-apoptotic, and 
anti-angiogenic responses, according to both in-vivo and 
in-vitro models19.In a test tube study, CBD is induced 
to human breast cancer cells to die, and it showed 
positive result14. Additionally, it has been discovered that 
cannabinoids can also stop glioma stem-like cells from 
differentiating and proliferating, which may help treat 
gliomas challenging nature. The most effective cytotoxic 
agent against breast cancer cells was CBD extract, which 
also caused substantially less damage to healthy cells21. 

3.3 Disorders Affecting the Central Nervous System
Numerous phytocannabinoids have demonstrated the 

potential to ameliorate neurodegenerative disease symptoms 
and lessen compromising damage. HI brain injury occurs 
from a lack of oxygen supply to the brain, and results in 
neurological impairments like epilepsy, developmental delay, 
and decreased motor and cognitive function. According 
to a study, when CBD was given to HI-induced mice, 
increased neuroprotection was observed22. Treatment with 
CBD improves recovery in mice with pre-existing brain 
ischemia, protects against emotional and cognitive deficits, 
white matter damage, hippocampus tissue deterioration, 
and reduces glial cell reactivity23. Epilepsy, the most 
common neurological condition, has also benefited from 
CBD. THC/CBD oromucosal spray helped patients with 
neuropathic pain, which can be difficult to manage with 

traditional drugs. The spray was effective in reducing 
neuropathic pain, according to a study using a placebo 
control24. MS patients were given a comparable spray, 
and it was found to significantly lessen their discomfort, 
pain, and sleep disturbances25. Children suffering from 
post-traumatic stress disorder have safely utilised CBD 
oil as a treatment for insomnia and anxiety13.

3.4 Rheumatoid Arthritis
Hemp seed oil has been historically utilised in traditional 

Chinese folk medicine for addressing RA26. It is an 
autoimmune inflammatory disease, primarily distinguished 
by inflammation and hyperplasia of the synovial tissues27. 
In a study, CBD has a favorable effect on arthritic pain. 
When CBD was applied topically to rats: inflammation 
biomarkers, synovial membrane thickness, joint swelling, 
pain scores, immune cell infiltration, and pain scores all 
drastically decreased in a dose-dependent manner28.

3.5 Dermatitis and Skin Diseases
Along with other skin-related conditions, eczema can 

also be effectively treated using hemp seed oil. Clinical 
research discovered that participants who consumed 
hemp seed oil regularly had significantly fewer eczema 
symptoms, such as skin dryness and itching29.

3.6 Sleep Disorders and Mental Health
Hemp helps in enhancing the quality of sleep while 

lowering tension, pain, and anxiety. In both pre-clinical 
as well as clinical trials, concentrated hemp CBD has 
demonstrated antianxiety/anxiolytic properties, attributed to 
its calming impact on the limbic and paralimbic regions 
of the brain, effectively reducing anxiety30. It’s important 
to note that CBD anxiolytic effects are only persuaded 
at lower concentrations; at higher concentrations, it 
may have panicogenic or anxiogenic effects31.  Negative 
memories in people can be helped by CBD, and it can 
also be used to treat PTSD’s anxiety-related symptoms 
without having any negative side effects32. CBD had 
antidepressant effects and decreased the exhibition of 
anhedonia in male and female genetically depressed rats33.

4. PRODUCTS PREPARED USING HEMP AND 
ITS SEEDS
A large variety of new food items, such as pasta, 

salad dressings, tortilla chips, snack items, and frozen 
desserts, are entering the market that contain hemp seed 
and its oil.  Hemp oil is used as a component in healthcare 
items and nutraceuticals that add EFAs to the diet.  It is 
also considered to be a perfect topical ingredient in lip 
balms, lotions, shampoos, conditioners, soaps, and shaving 
products15. More than 25,000 products are available in 
the market that contain hemp, including textiles, rope, 
clothes, furniture, cosmetics, and industrial oils. Hempseed 
oil is the primary consumable form of hemp and exhibits 
promising applications in the realm of cosmetics as a 
potential sunscreen35. A seasoning sauce was also created 
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using fermented hemp seeds26. Since the last decade, 
the range of hemp seed products has increased and it 
includes a variety of food and beverages, alternative 
protein sources, nutritional supplements, and medications. 
This can be attributed to the exceptional nutritional and 
pharmacological qualities inherent in hemp seeds34.

Some certified functional foods that have excellent 
nutritional qualities also include hemp seed flour and oil, 
due to their high concentrations of nutrients. The most 
commonly used functional food made by using hemp flour 
is bread. Some studies showed that hemp flour influences 
the antioxidant properties and protein content of bread11.

Hemp is gaining new opportunities as a fiber crop 
in the production of biomaterials for the construction 
industry, insulation products, advanced nonwoven materials 
for automotive composites applications, and geo-textiles; 
fabrics for landscaping, mulching, erosion control, tree 
planting, and hemp logs idea for combustion in coal 
and wood stoves. Some recent uses of hemp fibres 
include the bioremediation of heavy metal ions through 
bio-absorption in aqueous solutions and the creation of 
new nano-structural polymers37. Since hemp seed can be 
easily incorporated into foods like energy bars, baked 
products, and flavoured yogurt, it has been employed as 
a source of dietary fibre and plant protein38. The raw 
leaves, sprouts, and blossoms of the hemp plant are 
suitable for consumption in juice or salads, even though 
the seeds are the part that is most frequently consumed1.

5. FUTURE OUTLOOK
Hemp has a long history of cultivation for its therapeutic 

and dietary benefits throughout human civilisation. 
Initially restricted by government regulations, industrial 
hemp has gained legal recognition in recent times, 
revealing its significant value in the realm of foods and 
nutraceuticals. The potential of hemp and its seeds, as 
future functional food components is evident due to their 
advantageous functional and physiological properties. 
However, challenges such as limited consumer demand and 
stringent regulations have impeded the growth of hemp 
and products derived from hemp. Additionally, ongoing 
hemp research is in its nascent stages, grappling with 
various technological hurdles that demand resolution. 
Nonetheless, a promising horizon awaits, albeit with the 
need for future exploration.

To ensure the post-harvest security and quality of 
hemp plants, the development of efficient hemp drying 
techniques is paramount, striking a balance between 
processing throughput, efficiency, and minimal loss of 
bioactive constituents. The pursuit of secure, efficient, 
and economically viable extraction and purification 
technologies is indispensable. Such technologies must 
not only enhance the yield and selectivity of hemp but 
also guarantee the purity and safety of extracts destined 
for food applications. 

Significant groundwork remains to be done before 
hemp and its seeds can seamlessly integrate as beneficial 
food additives. The establishment, implementation, and 

standardisation of national and international regulations 
by policymakers necessitate extensive scientific inquiry. 
The focus should be directed toward enhancing solubility 
and biocompatibility with other essential food components, 
alongside extending shelf life, stability, and bio-accessibility. 
These efforts are essential for the successful integration 
of hemp into a wide array of food product systems. An 
imperative task lies in educating consumers about the 
advantages and safety of hemp and its seeds, thereby 
expanding the potential user base. Anticipation is high 
that hemp will serve as functional food ingredients, 
enhancing human well-being and seamlessly integrating 
into daily life.

6. CONCLUSION
Hemp (Cannabis sativa) is a promising yet underutilised 

crop with multifaceted applications in nutrition, medicine, 
and industry. The seeds and oil deliver exceptional 
nutritional value in terms of high-quality proteins, essential 
fatty acids, and antioxidants, which makes them ideal 
components for functional foods and nutraceuticals. 
Bioactive compounds such as cannabinoids derived from 
the plant also show significant therapeutic potential 
against conditions like cardiovascular diseases, cancer, 
and neurodegenerative disorders. Hemp’s strength potential 
is enormous, but mainstream food systems are held back 
by regulatory barriers, lack of consumer awareness, and 
various other technological problems. Only if research 
is being conducted on an ongoing basis in optimizing 
cultivation, processing, and extraction technologies, 
coupled with education regarding safety and benefits, can 
help unlock hemp’s full potential. With its far-reaching 
benefits and sustainable applications, hemp can be a 
transformative force in enhancing human health and 
contributing to environmentally friendly practices in 
food and industrial sectors.
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