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Leafy chenopods: a nutritional powerhouse  
Niraj Kumar Prajapati#a, Suraj Pasawana, Maya Rama and Sanjay Kumara  
Summary  
Leafy chenopods, a group of nutrient-dense, underutilized plant species, have emerged as a 
promising nutritional powerhouse with immense potential to combat micronutrient 
malnutrition globally. These resilient, drought-tolerant plants, including quinoa, amaranth, and 
huauzontle, have been cultivated for centuries by indigenous communities in the Americas 
and are now gaining recognition for their exceptional nutritional profile. Leafy chenopods are 
rich sources of protein, dietary fibre, and essential amino acids, making them valuable 
additions to plant-based diets. Moreover, they are abundant in micronutrients such as iron, 
zinc, calcium, and vitamins A, C, and E, addressing common deficiencies in many 
populations. Their high antioxidant content, derived from compounds like betalains and 
polyphenols, may confer protective effects against chronic diseases like cancer, 
cardiovascular disorders, and diabetes. Additionally, their anti-inflammatory and antimicrobial 
properties hold promise for therapeutic applications. These resilient crops can thrive in 
marginal lands and harsh climatic conditions, making them well-suited for cultivation in areas 
affected by climate change and water scarcity. Their tolerance to various biotic and abiotic 
stresses further enhances their potential as sustainable and climate-smart crops. Leveraging 
these underutilized crops could be a significant step towards achieving food and nutrition 
security in the face of climate change and population growth. 
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Introduction 

The plant family Amaranthaceae, also known as the 
amaranth family, encompasses a diverse group of 
flowering plants widely distributed across the globe. 
Within this family, the chenopod genus (Chenopodium) 
stands out as a treasure trove of nutritious, leafy greens 
that various cultures have long consumed. These 
unassuming plants, often overlooked and 
underappreciated, are emerging as nutritional 
powerhouses packed with an array of essential vitamins, 
minerals, and beneficial compounds. This review delves 
into the remarkable nutritional profile of leafy chenopods, 
exploring their potential to address global nutritional 
challenges and promote overall well-being.  
The chenopod genus comprises over 150 species, many 
of which are herbaceous annuals or perennials1. These 
plants are commonly known by various names, including 
lambs’ quarters, goosefoot, fat-hen, and pigweed. While 
some species are considered weeds, others have been 
cultivated for centuries as nutrient-dense leafy greens or 
pseudocereals2. 
Nutritional Composition 
Leafy chenopods are renowned for their exceptional 
nutritional value, boasting an impressive array of 
essential nutrients. Their nutrient profile is comparable 

to, and in some cases, surpasses that of many 
conventionally consumed leafy greens. 
Macronutrients 
Proteins: Leafy chenopods are rich in high-quality 
proteins, containing a well-balanced amino acid profile3. 
The protein content can range from 2.5% to 5% of the 
fresh weight, making them a valuable source of plant-
based protein4. 
Carbohydrates: These leafy greens are low in 
carbohydrates, with a predominance of dietary fibre, 
which contributes to their potential benefits for digestive 
health and glycaemic control5. 
Lipids: While not exceptionally high in total fat content, 
leafy chenopods contain a favourable fatty acid profile, 
with a high proportion of essential polyunsaturated fatty 
acids, such as linoleic and linolenic acids6. 
Micronutrients 
Vitamins: Leafy chenopods are exceptional sources of 
various vitamins, including vitamin A (in the form of 
carotenoids like lutein and zeaxanthin), vitamin C, vitamin 
E, and several B vitamins, such as folate, riboflavin, and 
niacin5,7. 
Minerals: These nutrient-dense greens are rich in 
essential minerals, including calcium, iron, magnesium, 
phosphorus, potassium, and zinc5,7. The bioavailability of 
these minerals is enhanced by the presence of organic 
acids and chelating compounds in the leaves8. 
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Table 1. Nutritional Composition of Selected Leafy Chenopods (per 100g edible portion)9 

Nutrient Quinoa Leaves Amaranth Leaves Huauzontle Leaves 

Protein (g) 4.4 4.8 5.2 

Dietary Fiber (g) 5.2 6.7 7.1 

Iron (mg) 6.5 7.6 8.2 

Zinc (mg) 0.9 1.2 1.5 

Vitamin A (μg RAE) 510 688 742 

Vitamin C (mg) 48.1 61.5 75.2 

Phytochemicals: Leafy chenopods are excellent sources 
of various phytochemicals, including flavonoids, phenolic 
acids, and betalains, which contribute to their antioxidant 
and anti-inflammatory properties5,6. 
Betalains, a class of pigments responsible for the vibrant 
colours of some chenopod species, have been 
associated with various health benefits, such as 
antioxidant, anti-inflammatory, and potential anti-cancer 
effects10,11. 
Antioxidant Properties: The abundance of 
phytochemicals, vitamins, and minerals in leafy 
chenopods contributes to their potent antioxidant 
capacity5,6. Antioxidants play a crucial role in neutralising 
free radicals and mitigating oxidative stress, which has 
been implicated in various chronic diseases, such as 
cardiovascular disorders, neurodegenerative diseases, 
and certain cancers12. 
Table 2. Antioxidant activity and total phenolic content of 
leafy chenopods13 

Plant Species DPPH Radical 
Scavenging 
Activity (%) 

Total Phenolic 
Content (mg 

GAE/g dry 
weight) 

Quinoa Leaves 82.1 ± 2.3 12.6 ± 0.4 

Amaranth 
Leaves 

88.5 ± 1.8 17.3 ± 0.7 

Huauzontle 
Leaves 

91.2 ± 2.1 21.5 ± 1.1 

Anti-inflammatory Effects: Several compounds found in 
leafy chenopods, including flavonoids, phenolic acids, 
and betalains, have been shown to possess anti-
inflammatory properties5,6. Chronic inflammation is a 
contributing factor to numerous health conditions, such 
as rheumatoid arthritis, inflammatory bowel diseases, 
and certain types of cancer14. Incorporating leafy 
chenopods into the diet may help modulate inflammation 
and mitigate associated health risks. 
Cardiovascular Benefits: The favourable nutrient profile 
of leafy chenopods, including their high fibre content, 
unsaturated fatty acids, and antioxidant compounds, may 
contribute to improved cardiovascular health5,7. These 
greens have been associated with the potential to lower 
blood pressure, improve lipid profiles, and reduce the risk 
of cardiovascular diseases4. 
Digestive Health: The high fibre content and prebiotic 
properties of leafy chenopods can promote digestive 
health by facilitating regular bowel movements, 

preventing constipation, and supporting a healthy gut 
microbiome5,15. Additionally, the presence of beneficial 
compounds like betalains may exert protective effects 
against gastrointestinal disorders1. 
Diabetes Management: Due to their low glycaemic index 
and high fibre content, leafy chenopods may be 
beneficial for individuals with diabetes or those at risk of 
developing the condition4,5. The fibre and compounds 
present in these greens can help regulate blood sugar 
levels and improve insulin sensitivity. 
Potential Anti-cancer Effects: Several phytochemicals 
found in leafy chenopods, such as flavonoids, phenolic 
acids, and betalains, have been associated with potential 
anti-cancer properties9,11. These compounds may exert 
their effects through various mechanisms, including 
antioxidant activity, anti-inflammatory actions, and 
modulation of cellular signalling pathways involved in 
cancer development and progression. 
Nutritional Security and Sustainable Agriculture 
In addition to their remarkable health benefits, leafy 
chenopods offer significant potential for addressing 
global nutritional challenges and promoting sustainable 
agriculture. 
Resilience and Adaptability: Many chenopod species are 
highly resilient and well-adapted to various 
environmental conditions, including drought, salinity, and 
poor soil quality16. This adaptability makes them a 
valuable crop choice in regions with marginal or 
degraded lands, where traditional crop cultivation may be 
challenging. 
Nutritional Security: With their dense dietary profile, leafy 
chenopods can play a crucial role in combating 
micronutrient deficiencies, commonly referred to as 
"hidden hunger"17. Incorporating these greens into local 
diets can help improve overall nutrition and address 
deficiencies in essential vitamins, minerals, and other 
beneficial compounds. 
Sustainable Production: Chenopod species are generally 
well-suited for sustainable and low-input agricultural 
systems18. Many species are tolerant to pests and 
diseases, reducing the need for excessive pesticide 
applications. Additionally, their ability to thrive in 
marginal conditions minimizes the demand for intensive 
irrigation and fertilization, making them an 
environmentally friendly crop choice. 

Table 3. Yield potential and stress tolerance of leafy chenopods19 

Plant Species Yield Potential (tons/ha) Drought Tolerance Salt Tolerance Frost Tolerance 

Quinoa 1.5 - 3.0 High Moderate High 

Amaranth 2.0 - 4.0 High High Moderate 

Huauzontle 1.8 - 3.5 Moderate Low Low 
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Traditional Knowledge and Cultural Significance 
Leafy chenopods have been an integral part of traditional 
diets and cultural practices across various regions of the 
world, particularly in parts of Asia, Africa, and the 
Americas17,20. These plants have been revered for their 
nutritional and medicinal properties, and their cultivation 
and consumption have been passed down through 
generations. 
In many indigenous communities, leafy chenopods hold 
significant cultural and spiritual values, often playing a 
role in traditional ceremonies, rituals, and folklore17,21. 
Preserving and promoting the traditional knowledge 
surrounding these plants can contribute to the 
conservation of biocultural diversity and the 
empowerment of local communities. 
Challenges and Future Directions 
Despite the numerous benefits and potential of leafy 
chenopods, several challenges need to be addressed to 
unlock their full potential and promote their widespread 
adoption. 
Agronomic Improvements: While many chenopod 
species are well-adapted to marginal conditions, there is 
a need for further agronomic research and breeding 
programs to develop high-yielding cultivars with 
desirable traits, such as increased biomass, resistance to 
pests and diseases, and improved palatability22,23. 
Promotion and Awareness: Overcoming the stigma 
associated with some chenopod species being perceived 
as "weeds" or "poor man's food" is crucial17. Raising 
awareness about their nutritional value and potential 
benefits through educational campaigns, culinary 
demonstrations, and targeted marketing efforts can help 
increase their acceptance and consumption. 
Value-added Products: Developing value-added products 
from leafy chenopods, such as functional foods, 
nutraceuticals, or botanical extracts, can contribute to 
their commercial viability and appeal to a broader 
consumer base22. This can also help preserve the 
nutritional quality of these greens and extend their shelf 
life. 
Integration into Existing Food Systems: Integrating leafy 
chenopods into existing food systems and dietary 
patterns requires careful consideration of cultural 
preferences, culinary traditions, and consumer 
acceptance22. Collaborative efforts with local 
communities, chefs, and food industries can facilitate the 
smooth incorporation of these greens into diverse 
culinary landscapes. 
Conclusion 
Leafy chenopods, once overlooked and 
underappreciated, are emerging as true nutritional 
powerhouses, offering a wealth of health benefits and 
potential solutions to global dietary challenges. With their 
exceptional nutrient density, antioxidant properties, and 
potential to promote cardiovascular, digestive, and 
metabolic health, these greens deserve increased 
attention and recognition. 
By harnessing the resilience and adaptability of 
chenopod species, we can promote sustainable and low-
input agricultural practices, contributing to food security 
and environmental conservation. Furthermore, 

recognizing and preserving the traditional knowledge and 
cultural significance associated with these plants can 
foster biocultural diversity and empower local 
communities. 
As we strive to address the pressing issues of 
malnutrition, chronic diseases, and environmental 
sustainability, leafy chenopods present a promising 
avenue for exploration. Through collaborative efforts 
involving researchers, policymakers, agricultural 
communities, and consumers, we can unlock the full 
potential of these unsung heroes and harness their 
power to nourish both people and the planet. 
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