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Chickpeas (Cicer arietinum L.), form part of the pulses group and have been cultivated and consumed for many years, providing beneficial nutritional properties, whilst also being considered as sustainable foods. The global market for chickpeas is expected to continue growing because of increased consumer acceptability and growing needs for foods that support nutritional health and demand for alternative plant-based protein sources. Furthermore, these crops contribute to nitrogen fixation in soils and are therefore utilized for crop rotation systems, important in today’s need to cope with sustainability demands. Food security is a major concern, with increasing pressure to supply affordable, accessible and nutritious foods to the world’s growing population. On the other hand, challenges for chickpea consumption exist and may be in part explained by various sociocultural and economic factors, such as lack of knowledge and long preparation times, as well as the current global nutrition transition marked by increasing fast food availability and preferences. Crops like chickpeas therefore have an important role in addressing many Sustainable Development Goals (SDGs) including SDG 2 (Zero Hunger) and SDG 13 (Climate Action). Chickpeas’ nutritional profile includes protein quality, fiber, micronutrients and bioactive compound content. Antinutrients are also present, reducing nutrient bioavailability and provoking digestive health issues with some allergenic potential also observed. Mitigation techniques range from pre-cooking methods such as soaking and dehulling, as well as various cooking processes and fermentation. The latter process has been shown to improve probiotic activity and reduce phytate levels, in particular. The aim of this review is therefore to re-examine the nutritional profile for the two main chickpea types, the ‘kabuli’ and ‘desi’ types, the limitations of the antinutritional factors present, and explore techniques to mitigate these compounds. Socio-cultural and economic limitations faced by farmers will be addressed, a concern since it could further exacerbate poverty and food insecurity. Successful strategies that have improved yields will also be presented. The review will therefore present the integration of nutritional health with environmental considerations so as to deliver an updated picture for the chickpea crop and provide actionable recommendations to address the growing global population’s future needs.
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1 Introduction

Chickpea (C. arietinum L.) is among the oldest and most widely consumed legumes globally. In the last five years, chickpeas ranked as the third most important pulse crop globally, following dry beans and peas according to the Food and Agricultural Organization of the United Nations (2025). Chickpeas, specifically, form part of the pulses group, the edible seeds of leguminous plants, and have been cultivated for their edible seeds for many thousands of years garnering interest as an important source of sustainable protein (Gundogan et al., 2024). The chickpea varieties are categorized according to their seeds into two types—‘kabuli’ with the thinner seed coat and creamy-white coloring and the thicker coat, darker colored, ‘desi’ type (Wood et al., 2011). While ‘desi’ chickpeas are predominantly produced in Africa and Asia, ‘kabuli’; types are cultivated in Europe, North Africa, West Asia, and North America (Zhao et al., 2021). The global chickpea market is expected to grow rapidly through 2025, with this growth driven by the increasing demand for vegetable proteins as well as health and environmental concerns with diverse applications such as food and beverages, animal feed, amongst others. Chickpea production is carried out in more than thirty-three countries on approximately 17.3 million hectares of land worldwide (Food and Agricultural Organization of the United Nations, 2023).

The adaptability of this crop makes it a popular ingredient in many dishes, gaining popularity globally due to its presence in diverse dishes and cuisines (Wallace et al., 2016). Chickpeas are considered to be affordable sources of carbohydrate, valuable plant protein and dietary fiber. Their nutritional profile also includes the absence of cholesterol and the presence of important constituents such as unsaturated fats, vitamins, and minerals (Wallace et al., 2016; Gupta et al., 2017). Chickpea consumption is also considered for its positive health benefits including antioxidant and anti-inflammatory activities (Faridy et al., 2020). These properties make chickpeas a food that should be consumed by a wider audience and highlight the need to increase their global utilization and consumption.

Furthermore, global dietary transitions towards plant-based diet systems are increasingly recognized as effective strategies for mitigating environmental challenges whilst providing healthy diet options (Willett et al., 2019). Within this context, chickpeas emerge as versatile and sustainable agricultural commodities, demonstrating exceptional nutritional, ecological and economic potential. Although chickpeas are considered as one of the main ‘founder’ crops (Lev-Yadun et al., 2000), further information and research are required to promote their importance as a staple ingredient to encourage consumption of healthy and sustainable diets and support the global fight against malnutrition (Gangola et al., 2014). As the threats for climate change and global warming increase, coupled with more water shortages, there is an urgent need to address the availability of more sustainable crops, to mitigate these negative effects and improve food security.

The findings could therefore support the inclusion of chickpeas in national and international dietary guidelines, promoting greater consumer awareness and acceptance. Keeping this in mind, the primary aims of this review were to examine the existing evidence on the nutritional properties and health benefits of chickpeas, provide an updated overview of their environmental impact and sustainability considerations, and examine their role in public health policies. Research recommendations, based on current gaps, will also be proposed. Since the study did not include data collection from human participants, it did not require ethical review, so the study was submitted in self-declaration form at the Faculty of Health Sciences, University of Malta Research Ethics Committee (FREC) with the reference number: FHS-2025-00194.



2 Methodology

The authors have selected a narrative review style to search and also present their findings. A narrative review provides a succinct narration for the subject in context, includes practical information and is not confined to rigid inclusion and exclusion criteria (Sarkar and Bhatia, 2021). The authors considered the broadness and diversity of the selected aims of this review prior to presenting an easily readable and utilizable article in narrative review format.

A broad search strategy was utilized for the first sections using the databases: Google Scholar, Scopus, and Medline, covering nutritional aspects and antinutrients, utilizing key words that included: chickpeas OR ‘cicer arietinum L’ AND ‘nutritional composition’ OR micronutrient* OR macronutrient* OR vitamin* OR mineral* OR antioxidant* OR polyphenol* OR protein* OR carbohydrate* OR fiber* OR antinutrient* OR ‘protease inhibitor*’ OR phytate* OR oxalate* OR lectin* OR tannin* OR saponin* OR amylase* OR oligosaccharide* OR phytic acid* OR trypsin. The search was supplemented through hand searching to retrieve grey literature such as technical and policy reports and other relevant studies to achieve a more comprehensive perspective on chickpeas and provide a wider representation of the topic. Peer-reviewed articles and reports were included if they were published within the search period of 2000–2025. The broad search period sought to capture a comprehensive information base and to report on any changing trends through time.



3 Morpho-anatomical characteristics and nutritional composition of chickpeas

The chickpea crop is an annual herb, well-suited to mild, arid climates, exhibiting high tolerance to heat, when provided with sufficient moisture in the soil. However, large-seeded ‘kabuli’-type varieties thrive best in temperate regions (Dida Bulbula and Urga, 2018; Sajja et al., 2017). These varieties are primarily consumed in the Mediterranean region. In the Americas, preferred varieties are large seeds (100–750 mg), round in shape, with a smooth surface and beige color. The varieties of ‘desi’-types are primarily grown in semiarid regions. The seeds are smaller (80–350 mg), angular, with a rough, striated surface. Average energy content is 383 kcal/100 g (U.S. Department of Agriculture, 2023).


3.1 Macronutrient composition

Table 1 depicts a summary of the main macronutrients in chickpeas as shown in the USDA (U.S. Department of Agriculture, 2023) Food Data Central database. The next sections will discuss variabilities in composition due to factors such as crop type and processing methods.


TABLE 1 Macronutrient composition for dry chickpeas (U.S. Department of Agriculture, 2023).


	Macronutrient
	Content/100 g
	Derived
	DRVs*

 

 	Energy (Atwater general factors)/Atwater specific factors 	383 kcal/372 kcal 	Calculated 	2,200 kcal (AR)


 	Protein 	21.3 g 	Calculated 	58.1 g (PRI)


 	Lipid/Fat 	6.3 g 	Analytical 	49–86 g (RI)


 	Carbohydrates 	60.4 g 	Calculated (by difference) 	248–330 g (RI)





DRVs, Dietary Reference Values; PRI, Population Reference Intake; RI, Reference intake; AR, Average requirement.

* DRVs based on adult 50-year old male weighing 70 kg (European Food Safety Authority, 2019).
 


3.1.1 Protein content and amino acid profile of chickpeas

Overall, the chickpea seeds contain protein values comparable to other legumes, such as the common bean and soybean (Chang et al., 2012). Variability in protein composition and content is influenced by factors such as type, variety geolocation, environmental conditions, growing season, and analytical methods (Zia-Ul-Haq et al., 2007). Chickpeas are a good source of protein, with reported values generally 21.3 g/100 g for dry chickpeas (U.S. Department of Agriculture, 2023). Different varieties however exhibit varying content, for example the ‘desi’ line was reported to have a high protein content of 29.2 g/100 g, higher than that of the ‘kabuli’ type, reported at 20.2 g/100 g (Gaur et al., 2016).

Variations in protein content also occur after cooking, for example Wang et al. (2010b) detail increases in protein content from 22.9 to 23.7 g/100 g for ‘desi’ and 21.3 to 22.6 g/100 g for ‘kabuli’ types after cooking the chickpeas in water. The general protein quality of chickpeas is considered superior to that of other pulses. In-vitro digestibility for the ‘kabuli’ type was reported to be higher than that of the ‘desi” type at 87.47 and 80.82%, respectively, (Wang et al., 2010a) in one experimental study on Chinese cultivars. The same study also concluded that the amino acid score for essential amino acids was adequately attained on both cultivar types. However the sulfur containing amino acids, were the most limiting, also reported in another study testing four ‘desi’ chickpea cultivars grown in Pakistan, where methionine and cystine were found mostly in limiting amounts (Zia-Ul-Haq et al., 2007). Chickpeas, overall, remain an important source of dietary protein and calories and with higher protein bioavailability than other legumes, so could be considered as good protein sources. Protein deficiencies can therefore be addressed by supplementing cereals with legumes like chickpea, particularly in Asian countries where cereals constitute the basis of the population diet (Zia-Ul-Haq et al., 2007).



3.1.2 Carbohydrate composition of chickpeas

Carbohydrates represent the most abundant macronutrient in chickpeas with approximate levels of 60.4 g/100 g (U.S. Department of Agriculture, 2023) and a total dietary fiber content of 12.2 g/100 g (U.S. Department of Agriculture, 2018). Most of this fiber (approximately 75.0–96.0%,) is of the insoluble type. ‘Desi’ chickpeas contain higher total and insoluble dietary fiber content compared to ‘kabuli’ types due to their thicker husks, but soluble dietary fiber content is similar for both types. Processing also affects the carbohydrate content and digestibility although this varies according to type of product and the process being utilized. In chickpea seeds sourced from Spain, soaking and cooking improved starch availability by 20% (Aguilera et al., 2009). Chickpeas also contain a high oligosaccharide content, in the form of raffinose, also affected by processing. Dehydration after soaking and cooking, in fact caused a significant reduction, by 57%, in chickpeas (Aguilera et al., 2009).



3.1.3 Fat content and composition of chickpeas

Chickpeas have a low fat content, at 6.27% (U.S. Department of Agriculture, 2023). However, there is a range of fat content found in different cultivars. In a study quantifying fatty acid composition on a variety of cooked pulses (boiling), which included four varieties of Canadian cultivars, an oil yield of 8.39 ± 0.03 g/100 g was reported (Padhi et al., 2017). Another study analyzing Chinese cultivars confirmed a range of lipid content between 6.35 ± 1.65 g/100 g and 9.35 ± 2.00 g/100 g and with high oleic and linoleic acids prevalent in both ‘kabuli’ and ‘desi’ types (Xiao et al., 2022). An experimental study on ‘desi’ chickpea cultivars grown in Pakistan revealed that the seeds were a good source of the essential fatty acids, linoleic and linolenic acids, and also contained the unsaturated fatty acid, palmitic acid (Zia-Ul-Haq et al., 2007).




3.2 Micronutrient composition

Chickpeas are a valuable source of essential micronutrients: minerals and vitamins, contributing significantly to human nutrition. Micronutrient composition (average values for dry chickpeas per 100 g of product) derived from seven European countries (Finland, France, Germany, Italy, Netherlands, Sweden, United Kingdom), obtained from the database of European Food Safety Authority (2021) are summarized in Table 2. For folate and beta-carotene, French Food Composition Tables are utilized (Ciqual-Anses, 2020). However, when looking at data from primary studies, different varieties of ‘kabuli’ and ‘desi’ exhibit varying micronutrient content, with wide ranges observed. In an experimental study comparing nutritional values in different varieties of Indian chickpea, and including two local varieties of chickpeas, this study reported small, but significant differences, in calcium content (range: 127.50 ± 0.09–183.86 ± 0.22 mg/100 mg), with values reportedly lowest and also highest in ‘desi’ varieties (Mathew and Shakappa, 2024). Vitamin A precursors, such as β-carotene, lutein, and zeaxanthin, also vary significantly across cultivars with β-carotene levels reaching 0.104 mg/100 g. This was concluded in a study where ‘desi’ chickpea accessions were reported to have a higher carotene content than ‘kabuli’ chickpeas (Ashokkumar et al., 2015). Folate content also varies greatly, with contents ranging from 42–589 μg/100 g (Jha et al., 2015).


TABLE 2 Micronutrient composition of chickpeas compared with EFSA DRVs.


	Micronutrient
	Content (/100 g raw)
	DRVs (Male Adults)
	Nutritional relevance
	Database References

 

 	Iron (Fe) 	6.44 mg 	11 mg/d (PRI) 	Important for oxygen transport, electron transfer, oxidase activities and energy metabolism 	
European Food Safety Authority (2021)



 	Zinc (Zn) 	2.27 mg 	9.4–16.3 mg/d with 300-1200 mg/d phytate (PRI) 	Cofactor for >300 enzymes; mitigated phytate improves Zn bioavailability 	
European Food Safety Authority (2021)



 	Magnesium (Mg) 	150 mg 	350 mg/d (AI) 	Supports bone mineralization and muscle function 	
European Food Safety Authority (2021)



 	Calcium (Ca) 	131.71 mg 	1,000-950 mg/d (PRI) 	Essential for bone metabolism; bioavailability influenced by phytate 	
European Food Safety Authority (2021)



 	Vitamin B1 (Thiamine) 	0.45 mg 	0.1 mg/MJ/d (PRI) 	Energy metabolism, nerve function 	
European Food Safety Authority (2021)



 	Vitamin B2 (Riboflavin) 	0.17 mg 	1.6 mg/d (PRI) 	Redox reactions, antioxidant defense 	
European Food Safety Authority (2021)



 	Vitamin B3 (Niacin) 	4.59 NE mg 	1.6 mg NE***/MJ/d (PRI) 	NAD/NADP cofactor; energy metabolism 	
European Food Safety Authority (2021)



 	Vitamin B6 (Pyridoxine) 	0.49 mg 	1.7 mg/d (PRI) 	Amino acid metabolism, neurotransmitter synthesis 	
European Food Safety Authority (2021)



 	Vitamin E (α-,tocopherol) 	3.10 mg 	13 mg/d (AI) 	Antioxidant, protects cell membranes 	
European Food Safety Authority (2021)



 	Folate 	369 μg 	330 μg/DFE**/d (PRI) 	Critical for DNA synthesis and cell division 	
Ciqual-Anses (2020)



 	β-Carotene (provitamin A) 	40 μg 	750 μg RE****/d (PRI) -Vitamin A 	Precursor of vitamin A, vision and immune health 	
Ciqual-Anses (2020)






*DRVs, Dietary Reference Values; **DFE, Dietary Folate Equivalent. ***NE, Niacin Equivalent. ****RE, Retinol Equivalent where 1 μg RE, 1 μg retinol, 6 μg β-carotene and 12 μg other provitamin A carotenoids; PRI, Population Reference Intake; AI, Adequate Intake as defined by the European Food Safety Authority (2019).
 

Cooking also has an effect on micronutrient content. This varies according to the chickpea type. Wang et al. (2010b) report significant mineral content changes for zinc for ‘desi’, but not ‘kabuli’ varieties (4.07 to 4.56 mg/100 g and 3.4 to 3.48 mg/100 g respectively) and significantly reduced values for magnesium for ‘kabuli’ (147.0 to 132.3 mg/100 g) but not ‘desi’ chickpeas (169.0 to 157.0 mg/100 g) after cooking.



3.3 Antinutrients, toxins and their mitigation

Chickpeas also contain antinutrients that limit digestibility and reduce nutritional value. Oligosaccharides, such as raffinose and stachyose, are one primary example of antinutritional factors which contribute to intestinal discomfort and bloating. Some polyphenolic compounds, which are present in higher levels in dark-coated chickpeas, also bind minerals and reduce their gastrointestinal absorption causing deficiencies such as anemia, however these effects are not always consistent and can depend on the individual’s personal factors or different processing methods. Phytolectins, a structurally complex class of sugar-binding glycoproteins from legumes, have been shown to interact with glycoprotein on the surface of erythrocytes, resisting digestion. Saponins display inhibitory digestive enzyme activity, causing issues with digestive health and reduced nutrient absorption and utilization (Samtiya et al., 2020). Beneficial effects are also noted, through the reduction of lipid and cholesterol. While chickpea allergy prevalence is lower than peanut/soy, IgE-mediated cross-reactivity with other legumes (lentil/pea) are documented (Abu Risha et al., 2024; Mastrorilli et al., 2024). Additionally, chickpea allergens share structural homology with lentil and pea proteins, increasing the chance of cross-sensitization (Abu Risha et al., 2024).

A counter argument is that these antinutrients also contribute to beneficial health, with many antinutrients also considered as bioactive compounds. Therefore, consumers need to be informed of ways to reduce their negative effects whilst maximizing their beneficial properties through processing and portion control. Processing techniques can reduce antinutrient levels and allergenic potential and therefore mitigate their effects, whilst enhancing the flavors and palatability. Examples include pre-cooking techniques such as dehulling and soaking. Soaking dissolves and removes some antinutritional compounds through the discarded water, while metabolic changes during soaking also affect the seed content. In fact, soaking chickpea seeds has been reported to significantly decrease the lectin, total and soluble oxalate content (Shi et al., 2018). Soaking and germination also lowered phytate and tannin content with shorter cooking times required, with germination activating endogenous phytase, thus degrading phytate, whilst also increasing iron and zinc bioavailability (Haileslassie et al., 2019). This process also softens seeds, making them easier to cook, and dissolves other undesirable substances. Furthermore, soaked seeds retain moisture, although additional heat treatment is needed for stabilization and flavor improvement (Zhou et al., 2024; Fuso et al., 2025).

Techniques such as autoclaving, heating, microwave cooking, boiling, extrusion, fermentation, irradiation, and enzymatic treatments, are also effective in reducing or neutralizing antinutrients, making chickpeas more bioavailable and nutritionally robust with some specific examples tackled next. Traditional cooking methods such as roasting and boiling improve the utilizable carbohydrate content and overall nutritional quality (Dida Bulbula and Urga, 2018). Heat treatment was shown to reduce oligosaccharides from 5.2 to 3.2 g/kg dry matter for ‘desi’ and from 7.2 to 4.2 g/kg in ‘kabuli’ chickpeas. Similarly, heating caused reduction in trypsin inhibitor activity (TIA) from 8.29 to 0.75 g/kg and 6.41 to 1.31 g/kg for ‘desi’ and ‘kabuli’ chickpeas, respectively, (Wang et al., 2010b). In presoaked batches, autoclaving (15 lb. pressure at 121 °C) was highly effective in reducing TIA by 83.67% whereas boiling at 100 °C for 90 min reduced TIA by 82.27% (El-Adawy, 2002). Microwave cooking, in particular, reportedly protected against losses of the thermolabile B vitamins (Alajaji and El-Adawy, 2006).

Extrusion cooking benefits include gelatinization of starch, enhancement of soluble dietary fiber content, reduction of lipid oxidation, and maintenance of natural food colors and flavors (Ciudad-Mulero et al., 2022). This technique also reduces antinutrients, like lectins, tannins, inositol hexaphosphate and enzyme (trypsin, chymotrypsin and 𝛼-amylase) inhibitors from different legume seeds (Singh et al., 2017). This process therefore increases the bioavailability of minerals, supporting bone health, and improving overall nutritional status. The process also increases the antioxidant capacity of chickpeas, contributing to the fight against free radicals and potentially reducing the risk of cardiovascular disease. Extrusion increases protein digestibility, allowing their effective use (Chávez-Ontiveros et al., 2022). Furthermore, extrusion positively impacts the gut microbiota, further supporting gut health and regulation of the digestive system (Ajay et al., 2024). Autoclaving is also effective in reducing phytic acid content: temperatures of 121 °C for 15 min were found to lower phytic acid content significantly (1806.25 ± 0.88 to 1315.63 ± 0.13 mg/100g) and also improved mineral digestibility (Bektaş and Ertop, 2021).

Fermentation is an alternative technological process that enhances the nutritional quality and produces edible products with improved sensory properties. This processing method was shown to maintain the chickpea protein content while simultaneously reducing the levels of lipids and ash (Reyes-Moreno et al., 2004). Fermentation also improves intestinal flora by increasing the activity of probiotic microorganisms, regulating the digestive system and strengthening immune function. It also improves bone health and overall nutritional status by increasing the bioavailability of minerals through the reduction of antinutritional factors. In fact, fermentation of chickpeas, and other leguminous foods, can decrease phytic acid activity by activating endogenous phytases and reducing gastrointestinal pH (Tamang et al., 2025). Among emerging options, high-pressure treatment of chickpeas was shown to accelerate hydration and reduce tannins to approximately 25 mg CE/100 g and phytate to approximately 0.20% while improving texture and color, requiring less soaking time to produce safe, digestible chickpeas before cooking (Alsalman and Ramaswamy, 2020). A summary of the positive effects of the more commonly utilized mitigation techniques is provided in Table 3.


TABLE 3 Processing techniques and their beneficial effects.


	Process
	Beneficial effects
	References

 

 	Soaking/germination 	Retains moisture
 Softens seeds
 Dissolves antinutrients eg phytate, tannins, lectin and oxalate
 Shortens cooking times
 Increase zinc/iron bioavailability 	Fuso et al. (2025); Haileslassie et al. (2019); Shi et al. (2018); Zhou et al. (2024)


 	Dehulling 	Improved starch digestibility
 Improved mineral bioavailability 	
Oghbaei and Prakash (2020)



 	Cooking(heat treatment) 	Improved utilizable carbohydrate and protein content
 Reduced antinutrients such as raffinose and reduced trypsin inhibitor activity 	Dida Bulbula and Urga (2018); Wang et al. (2010b); El-Adawy (2002)


 	Extrusion cooking 	Maintains food color
 Enhances soluble fiber content
 Increases protein digestibility
 Reduces lectin, tannins, enzyme inhibitors etc.
 Improves starch gelatinization
 Reduces lipid oxidation
 Increases mineral bioavailability
 Improves gut microbiota 	Ajay et al. (2024); Chávez-Ontiveros et al. (2022); Ciudad-Mulero et al. (2022); Singh et al. (2017)


 	Microwave cooking 	Lowers losses in B vitamins 	
Alajaji and El-Adawy (2006)



 	High pressure processing 	Reduces tannins and phytate
 Improves digestibility 	
Alsalman and Ramaswamy (2020)



 	Fermentation 	Maintains protein content
 Improves intestinal flora
 Improves digestion and
 probiotic activity
 Increases mineral bioavailability
 Decreases antinutrient activity for e.g., phytates
 Strengthens immune function
 Modulates allergenic potential 	Gupta et al. (2017); Reyes-Moreno et al. (2004); Tamang et al. (2025)




 

Processing methods such as glycation/fermentation and enzymatic hydrolysis can also modulate allergenicity at the protein level and may lower IgE reactivity, although this does not guarantee safety for sensitized individuals (Gupta et al., 2017). Therefore, clear allergen labeling, clinical awareness, and risk communication can protect sensitive consumers. Development of extruded hypoallergenic protein isolates is an emerging area with potential to further ensure even safer and economical consumption of plant-based foods.

Toxic elements including aluminium, arsenic, cadmium, mercury, and lead were analyzed from samples obtained from a South Korean market. Estimated chickpea weekly intakes were compared to the levels found in chickpea samples and found to be lower than 1% for most of the elements. Furthermore, the total hazard quotient (THQ) and total hazard index (HI) were calculated to be below the value of 1 (Gu et al., 2021). Fungal and mycotoxin contamination which can occur in chickpea and its products (such as chickpea flour), can be mitigated through cooking and through proper storage conditions. The authors of this review concluded that more studies are required on the subject of mycotoxins and their possible effects (Ramirez et al., 2018).

Tolerance levels are good, for example in a double -blind, placebo controlled, cross-over trial studying gastrointestinal symptoms after consumption of soaked and cooked (for 60 min) chickpeas and other pulses, compared to a potato control, found that participants overall only had mild symptoms (Veenstra et al., 2010). Consumers need to be guided on distinguishing between the information available on raw and cooked equivalents, since the values of antinutrients are greatly decreased in the cooked counterparts.




4 Health benefits of chickpeas


4.1 Bioactive compounds in chickpeas

Chickpeas demonstrate significant genetic diversity, considered a crucial consideration when developing cultivars rich in bioactive compounds. These compounds include polyphenols, flavonoids (flavanols, flavones, flavanones), anthocyanins, tannins, saponins and bioactive peptides such as albumin, globulin, and defensin, which collectively present significant potential for contributing to human health and well-being (Serventi and Dsouza, 2020). Specific implications for non-communicable (NCD) disease prevention such as diabetes, cardiovascular disease, cancer, digestive health and weight management are discussed in the following sections. See Table 4.


TABLE 4 Bioactive compounds in chickpeas and their associated health effects.


	Bioactive compound
	Main forms/examples
	Health effects (focus: cancer prevention)
	References

 

 	Flavonoids, other phenolic compounds 	Phenolic acids, flavones; isoflavones (phytoestrogens) 	Antioxidant; reduce DNA damage; induce apoptosis; lower risk of post-menopausal breast cancer 	de Camargo et al. (2019); Sehar et al. (2023); Heiras-Palazuelos et al. (2013); Luna-Vital and de Mejía (2018); Segev et al. (2010); Wu et al. (2008)


 	Saponins 	Dioscin, aglycone, avicin, soyasaponins; ginsenosides 	Disrupt membranes; induce apoptosis; anti-inflammatory; cell cycle arrest; antiproliferative effects; suppress tumor angiogenesis 	Man et al. (2010); Milán-Noris et al. (2023); Singh and Basu (2012)


 	Bioactive peptides 	Albumins, globulins, defensins; enzymatic hydrolysates/peptides; fermented chickpea peptides 	Antioxidant/anti-inflammatory; varying anti-gastrointestinal cancer mechanisms including apoptosis interaction/disruption of mitochondrial membranes 	Luna-Vital and de Mejía (2018); Real Hernandez and Gonzalez de Mejia (2019); Sehar et al. (2023)


 	Lectins 	Chickpea lectin 	Anti-proliferative effects; induce apoptosis 	
Gupta et al. (2018)



 	Oligosaccharides 	Raffinose, ciceritol 	Fermentation releases SCFAs which increase microbiota modulation, improves colonic transit providing colorectal cancer protection 	Carretta et al. (2021); Salvi and Cowles (2021)




 

Polyphenols, are one example of bioactive compounds, mainly concentrated in seed coats (Segev et al., 2010), and exhibiting strong antioxidant properties thus playing a crucial role in protecting cells from oxidative damage. Darker chickpeas overall possess higher concentrations of these beneficial compounds when compared to lighter-colored varieties (Timoracká et al., 2022; Heiras-Palazuelos et al., 2013) including elevated levels of total polyphenol content, total flavonoid content and antioxidant activity. The saponins present in the colored ‘desi’ chickpeas possess antiproliferative effects which are retained after soaking (Milán-Noris et al., 2023).



4.2 Diabetes prevention and weight management

Pulses, such as chickpeas, are considered to have a low glycemic index (GI), such that regular consumption leads to lower fasting glucose levels and improved glycated hemoglobin. This is primarily due to the chickpeas’ high fiber and resistant starch content, all of which reduce carbohydrate digestion (Dhillon et al., 2016; Vélez et al., 2023). Additionally, chickpea-derived peptides may enhance insulin sensitivity, supporting their role in managing Type 2 diabetes mellitus (Aisa et al., 2019). The resistant starches in chickpeas improve gut microbiota composition, fostering a balanced microbiome that supports metabolic health and lowers the risk of metabolic syndrome (Ajay et al., 2024).

The protein in chickpeas also stimulates the release of Peptide YY and Glucagon-Like-Peptide-1, reducing hunger and promoting a feeling of fullness, potentially reducing caloric intake. The fiber content, particularly soluble fiber, also enhances satiety by slowing gastric emptying and stabilizing blood glucose levels, thereby mitigating postprandial insulin spikes associated with fat storage (Zafar and Kabir, 2017). Incorporating chickpeas into a calorie-controlled diet is therefore potentially associated with reductions in body weight supporting weight loss and obesity prevention and management in the longer term.



4.3 Cardiovascular health and cancer prevention

Chickpeas significantly reduce inflammation by suppressing pro-inflammatory cytokines like interleukin-6, tumor necrosis factor-alpha and C-reactive protein. Additionally, consuming chickpea protein hydrolysates reduces systemic inflammation, suggesting they may serve as a potential therapeutic tool for inflammatory conditions (Faridy et al., 2020). By diminishing systemic inflammation, chickpeas can help lower the risk of endothelial dysfunction, a significant factor in cardiovascular conditions (Roy et al., 2010). Chickpea-derived bioactive peptides have also been reported to modulate inflammation by enhancing the activity of antioxidant enzymes (Mahbub et al., 2021). These compounds help to neutralize harmful free radicals, thereby reducing the risk of chronic diseases (Singh et al., 2017; Xue et al., 2015) such as cardiovascular health. Furthermore, they enhance the absorption of essential minerals and vitamins. The polyphenols found in chickpeas, such as quercetin and kaempferol, further contribute to the anti-inflammatory effects by neutralizing reactive oxygen species and reducing oxidative stress, a precursor to inflammation (de Camargo et al., 2019).

A legume-based, hypocaloric diet was reported to significantly lower cholesterol levels, compared to a non-legume control diet, likely due to the inhibition of hepatic fatty acid synthesis by fiber fermentation products (Crujeiras et al., 2007). Results overall demonstrated that consuming chickpeas reduced cholesterol levels and improved insulin resistance. Zhang et al. reported that the ciceritol in chickpeas promoted beneficial bacteria growth, inhibited harmful ones, and increased short-chain fatty acid production (SCFA), suggesting its prebiotic potential (Zhang et al., 2017). Sprouted chickpeas have been found to possess higher anti-inflammatory potential compared to cooked chickpeas, owing to the synergistic effects of peptides and phenolic compounds (Milán-Noris et al., 2018).

Recent studies on chickpeas also provide evidence for their role in mitigating cancer risk (Sehar et al., 2023). Their effectiveness stems from multiple mechanisms, including antioxidant activity, gut health modulation, and tumorigenesis inhibition. The carbohydrates and oligosaccharides undergo microbial fermentation in the colon, leading to the production of SCFA. These SCFA have anti-inflammatory properties which are associated with reduced colorectal cancer and inflammatory bowel disease risks (Carretta et al., 2021). Butyrate, in particular, serves as the preferred energy source for colonocytes and modulates intestinal inflammation (Salvi and Cowles, 2021). Daily consumption of chickpeas improves fecal butyrate levels and generates more frequent bowel movements, suggesting improved colonic transit and overall gut function. These effects are attributed not only to the bulking action of the insoluble fiber, which accelerates intestinal transit and reduces constipation risk, but also to a favorable gut microbiota composition. Large-scale meta-analyses further reinforce this evidence base, reporting that consumption of higher amounts of legumes is consistently associated with lower colorectal cancer risk (Schwingshackl et al., 2018).

Traditional crops like chickpeas can be utilized to improve human health by targeting specific physiological pathways generally involved in cancer development (Bar-El Dadon et al., 2017). The antioxidant properties of chickpeas can prevent DNA damage, lipid peroxidation, and protein oxidation, processes, which all implicated in cancer development. Sehar and colleagues demonstrated that chickpea polyphenols significantly reduced reactive oxygen species levels in cancer models, highlighting their potential to mitigate oxidative stress-related tumor development (Sehar et al., 2023).

In addition to polyphenols, chickpeas are also rich in saponins, which have drawn attention for their promising and diverse anticancer potential due to the wide variety of chemical structures they possess, with about 150 plant families reported to contain saponins (Man et al., 2010). A summary of these effects is shown in Table 4. Saponins exhibit strong anti-tumor activity by inducing apoptosis and inhibiting the proliferation of colon cancer cells as well as possessing anti-inflammatory properties. Singh and Basu reported that chickpea-derived saponins reduced tumor cell viability by disrupting cell membranes and interfering with signaling pathways critical for cancer progression. In addition to their direct anti-cancer effects, chickpeas contribute to cancer prevention through their rich micronutrient content (Singh and Basu, 2012). These include bioactive peptides, which are short-chain proteins produced during the enzymatic hydrolysis of chickpea proteins. These peptides exhibit properties such as antimicrobial and anti-inflammatory effects and have been shown to work against a range of gastrointestinal cancer mechanisms due to their interactions at cellular level (Real Hernandez and Gonzalez de Mejia, 2019; Sehar et al., 2023).

In the specific case of breast cancer, epidemiological studies have shown that women with higher legume and isoflavone intakes, especially in Asian populations, tended to have a lower risk of developing breast cancer during post menopause. This protective effect has been attributed mainly to the ability of isoflavones to act as weak estrogens and to modulate hormone-related pathways. Chickpea-derived compounds, though less extensively studied than soy, appear to work through similar mechanisms by providing phytoestrogens and other bioactive molecules that influence cell growth and apoptosis (Luna-Vital and de Mejía, 2018). Meta-analyses have strengthened this view by reporting that women consuming higher levels of isoflavones had lower recurrence rates and better long-term outcomes, particularly in estrogen receptor–positive cases (Wu et al., 2008).



4.4 Digestive health

The gut microbiota is increasingly recognized as a central regulator of digestive and systemic health. The bioactive compounds present in chickpeas may contribute to gut health by attenuating inflammation and oxidative stress within the intestinal mucosa (Nicolás-García et al., 2021). These compounds can modulate nuclear factor kappa-light-chain-enhancer of activated B cells and mitogen-activated protein kinase signaling pathways, thereby reducing pro-inflammatory cytokine expression in gut epithelial cells (Behl et al., 2022; Kim et al., 2009). Chickpeas also support digestive health by promoting beneficial gut bacteria such as Bifidobacterium and Lactobacillus, which are linked to enhanced barrier function and reduced intestinal permeability (Ajay et al., 2024). Their prebiotic-like oligosaccharides likely drive these effects, though outcomes may vary by individual microbiota composition. An experimental study carried out (Uriot et al., 2025) further showed that probiotics produced from chickpeas and algae improved microbiota composition, a marker of gut resilience and protection against inflammatory conditions like inflammatory bowel disease and ulcerative colitis. However, in sensitive individuals, the same oligosaccharides may cause bloating or discomfort particularly when chickpeas are not properly prepared (Elango et al., 2022).

Chickpeas therefore contribute to digestive health through a multifactorial network of mechanisms ranging from microbial fermentation and SCFA production to gut barrier reinforcement and anti-inflammatory signaling. While these effects are broadly beneficial, individual variability in microbiome composition and fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAPs) sensitivity may change outcomes. Chickpeas can be therefore recognized as both a nutritive food and a functional prebiotic agent in the context of digestive wellness, with their greatest benefits realized in personalized or population-tailored dietary strategies.



4.5 Bone health

Chickpea is a valuable source of minerals essential for maintaining bone health. Calcium plays a crucial role in bone metabolism by interacting with the calcium-sensing receptors which regulate bone cell activity. This interaction supports critical processes such as pre-osteoblast proliferation, differentiation into osteoblasts, and bone matrix protein mineralization (Brown, 2013).

Phosphorus, another key mineral present in chickpeas, contributes to hydroxyapatite, the primary inorganic component of bone. It is essential for forming phospholipids, phosphoproteins, and ATP, all of which play integral roles in bone metabolism (Serna and Bergwitz, 2020). However, maintaining a balanced calcium-to-phosphorus ratio is critical, as excessive phosphorus intake relative to calcium can impair bone mineralization.

Emerging in-vitro studies highlight chickpeas’ potential to positively influence bone health. Combination of Vitamin D with chickpea protein hydrolysates was reported to show therapeutic potential through its antioxidant and anti-inflammatory properties (Alcalá-Santiago et al., 2024).

Despite their high mineral content, chickpeas contain phytic acid, as mentioned earlier, which can reduce mineral bioavailability. Nevertheless, recent evidence challenges the traditional view of phytic acid as only possessing antinutrient properties. Studies now indicate that it could support bone development by enhancing the osteogenic differentiation of mesenchymal stem cells, mitigating oxidative stress through circular RNA-mediated pathways. In human populations, positive associations with bone mineral density and reduced fracture risk were reported (Tamang et al., 2025).

Human trials also corroborate the link between the consumption of chickpeas and bone health. A pilot open-label trial involving fifty patients with knee osteoarthritis demonstrated that daily consumption of chickpea broth for 30 days significantly reduced pain, improved functional outcomes, and enhanced overall quality of life. High compliance and minimal side effects were also reported (Ahmadi et al., 2020). This direct clinical evidence linking chickpea intake with musculoskeletal health improvements suggests their potential role in managing bone- and joint-related conditions.




5 Sustainability considerations and chickpeas


5.1 The contribution of chickpeas towards the Sustainable Development Goals (SDGs)

Malnutrition, in the form of undernutrition, is widespread, particularly in low- and middle-income countries and causes significant increases in the burden of death and disease (Bar-El Dadon et al., 2017). A recent report on the state of food security and nutrition, informs on progress achieved, particularly on SDG 2, Zero Hunger, and discusses the negative impacts of the pandemic and the subsequent lack of progress for this SDG. Hunger prevalence is estimated to have increased by about 152 million people in 2023 relative to the year 2019 with approximately 713–757 million people (8.9 and 9.4% of the global population, respectively) estimated to be suffering from undernutrition (Food and Agricultural Organization of the United Nations, 2024). The high-quality protein content and superior bioavailability, together with low production costs, suggest that chickpeas could therefore play a vital role in addressing protein-energy malnutrition, particularly among young children and infants in developing countries such as in Asia and Africa (Das and Ghosh, 2012). On the other hand, many developed countries also face malnutrition in the form of overnutrition and there is a pressing need to reduce overall energy intakes whilst ensuring adequate macro and micronutrient intakes. Many societies are also experiencing concurrent challenges of both over and undernutrition within the backdrop of today’s climate change crisis (Swinburn et al., 2019).

Chickpeas production and consumption also link well with other SDGs, including SDG 3 (Good Health and Wellbeing) because of their numerous health benefits, as mentioned in earlier sections. Furthermore, chickpeas contribute to SDG 12 (Responsible Consumption and Production), and SDG 13 (Climate Action) through promotion of more sustainable agricultural practices. Legumes have a nitrogen -saving potential which highlights its recommended use in crop-rotation systems, specifically for chickpeas, a study utilizing a chickpea-wheat rotation system, in the Italian region of Apulia, was found to improve environmental impact, with improved soil quality and lower use of fertilizer, and higher profit margins whilst also promoting biodiversity. Controlling the fertilizer used remains critical to ensure the environmental advantage (Lago-Olveira et al., 2023). Chickpeas also contribute to resilient farming in semi-arid regions due to their drought tolerance (Food and Agricultural Organization of the United Nations, 2022). In addition, the low carbon footprint takes an important role in sustainability by reducing environmental impact. It is reported that pulses have lower carbon and water footprints compared to other foods, specifically for US pulses, the greenhouse gas emissions (GHG), calculated as CO2 equivalents, are reported at 0.27 kg CO2e/kg using rain as the primary water source, and slightly higher when irrigation systems are utilized, at 0.31 kg CO2e/kg (Gustafson, 2017). Diversifying cropping systems is a crucial aspect for agricultural sustainability since it strengthens the land against diseases, pests, and changing environmental conditions. The implementation of chickpea, among other important crops, in crop rotation systems reduces land exhaustion and pest or pathogen spread, since different crops typically attract different parasites (Li et al., 2019).

The comprehensive incorporation of plant-based products, such as chickpeas, into sustainable food systems can significantly reduce diet-associated greenhouse gas emissions while simultaneously promoting ecological resilience (Godfray et al., 2010). The systematic integration of chickpeas into global dietary patterns therefore supports the transformative shift towards healthier and environmentally sustainable food systems which typically characterize healthy Mediterranean dietary patterns (Carlini et al., 2024). Chickpea research topics have developed through the years, moving from traditional practices, to economic research and now with a recent move towards sustainability and environmental impact reduction considerations (Calia et al., 2024).

As the global population continues to grow, the negative impact of climate change on agricultural yields and overall food provision becomes an even larger threat. Climate change has been shown to cause significant losses in plant production efficiency and lowers the nutritional quality of products (Shahzad et al., 2021) mainly due to abiotic stress factors. This scenario necessitates the implementation of breeding programs targeting improved hardiness to abiotic stresses, like drought, heat, salinity and cold, as well as the development of disease-resistant varieties. Chickpea is a popular crop grown mainly in arid and semi-arid environments on soils of poor agricultural quality where socio-economic struggles are most pressing. It is noteworthy to point out that climatic limitations in northern parts of the world usually restrict chickpea cultivation (Fikre et al., 2020; Food and Agricultural Organization of the United Nations, 2022). Water insecurity is one negative consequence of climate change, characterized by increasing drought conditions, and lower rainfall, causing increased water demand and decreased chickpeas (and other legumes) production. High soil temperatures hamper not only with photosynthesis and respiration but also with the essential nitrogen fixation process that allows chickpeas to grow on poor soils (Naveed et al., 2025) The chickpea crop therefore exhibits variable yields in production and quality when grown in climate change hotspot regions, mainly due to water evaporation from the soils (López-Bellido et al., 2007). This becomes particularly critical in areas where populations are at greatest risk of malnutrition. Trade-offs are present between yields, water usage and carbon emissions (Kyoi et al., 2024). Water use efficiency is a necessity, such that crucially employing strategies to improve tilling, irrigation approaches, together with strategies that promote water conservation and water management, are required. Positive results were attained, for example, by utilizing watering only in critical growth phases of the chickpea crop (Sadeque et al., 2025). A latitudinal shift towards wetter territories may also be a solution, providing the ideal conditions for chickpea cultivation. The possible solutions for higher yields and resilience to both abiotic and biotic stresses are therefore directed towards the utilization of modern techniques, the development of chickpea varieties which are more resilient to these current environmental challenges and which have enhanced nutritional values, (e.g., increased protein or micronutrient value).



5.2 Consumers’ acceptability and barriers towards chickpea consumption

Chickpeas are widely used in different culinary dishes, for example, in Middle Eastern cuisine, they are essential ingredients in hummus and falafel. Indian cuisine also incorporates chickpeas into chana masala, while Mediterranean cuisine has included this crop through the years in many different meals including soups and salads (Wood and Grusak, 2007). When seeds are consumed as a whole, there is normally a higher preference for large, uniform, and light-colored chickpeas, and also chickpeas with a creamier texture, which can be utilized to produce drinks (Sharma and Singh, 2024). In settings where chickpeas do not usually form part of the traditional diet, they are usually promoted as a protein-rich food source. When selecting chickpeas, however, consumers consider not only their nutritional value but also their physical and sensory attributes. While ethical arguments play a key role in promoting plant-based diets, significant improvements in sensory quality and resemblance to meat are also considered critical from a consumer perspective (Elzerman et al., 2011; Hoek et al., 2011). In this sense, catering and food production organizations have an important role to play. While younger, urban populations usually exhibit greater acceptance towards trying out novel foods and shifting towards plant-based diets, targeted communication strategies are essential to increased adoption. Older generations, in turn, tend to have a high preference towards consuming legumes, as part of a traditional diet. Considerations on how to encourage catering and food production personnel to include legumes within their dishes will permit further integration of chickpeas into sustainability programs and increase accessibility to all (Magrini et al., 2021; Palnau et al., 2022).

The gluten-free nature of chickpeas has increased the popularity of chickpea flour in breads, for example, making it a promising alternative for gluten-intolerant consumers (Vinod et al., 2023). Consumers also look for plant-based milk alternatives, due to lactose intolerance concerns, or when selecting vegetarian and vegan options. Plant-based milks, such as those derived from almond, rice and oats, contain very small amounts of protein, calcium and iron compared to cow’s milk (Mäkinen et al., 2016; Singhal et al., 2017). Although industrial plant-based milk analogs are often fortified with calcium and vitamin D, the bioavailability of these nutrients has not been adequately investigated. Furthermore, many manufacturers use low-cost additives to improve sensory and technological properties, resulting in products with lower nutritional quality. Initial studies show reasonable consumer acceptability for fresh chickpea drinks compared to fermented ones (Wang et al., 2018).

However, despite their numerous benefits, challenges exist that may impede the widespread adoption of chickpea products into population diets. Overcoming these barriers is essential to maximize the potential and integration of chickpeas into sustainable food systems. Traditions change through the years, bringing about concomitant changes in consumer dietary habits as food systems become increasingly globalized. Time restrictions and urbanization, provoke the need for utilizing faster methods of cooking or ordering take-aways, all key contributory causes of the modern ‘nutrition transition’. This can then lead to increased intakes of fast, ultraprocessed types of foods, known to be associated with negative health outcomes. Factors such as cultural preferences for meat, affordability concerns, and a lack of culinary knowledge about legumes have also been reported as challenges to consumption (de Boer et al., 2013). Nevertheless, the development of innovative and healthy legume-based products and targeted educational campaigns can foster acceptance and facilitate a move to healthier dietary transitions (Amoah et al., 2023; Austgulen et al., 2018). Providing information on how legumes, including chickpea consumption, are aligned to dietary guidelines can also help increase their intakes.

Ensuring consumer acceptance after preparing chickpeas is also critical for consumption taking also into account the population in context. An example is a study looking at the effects of household-level processing (soaking, germination, and cooking) on chickpeas grown in Ethiopia which concluded that there were no changes in sensorial acceptance, no reductions in micronutrient concentrations (iron, zinc, and calcium) but with marked reductions in antinutrient content (Haileslassie et al., 2019). Legumes can therefore be an attractive option for the food industry which can also be involved in overcoming these consumption barriers by developing more product varieties and promote the use of sustainable processing methods, including less wastage (Augustin et al., 2024).



5.3 Farmers’ perspectives, and chickpea supply chains case studies

Economic considerations are crucial for chickpea farmers because they have to consider input costs when anticipating profits. Small-scale farmers face barriers associated with infrastructure, costs and low-yielding varieties which add to increased poverty risk in these households. Affordability is a key concern in the implementation of new strategies particularly for small-scale farmers who are the most vulnerable to suffering economic limitations (Kyoi et al., 2024). A modelling study, in a chickpea-producing region, concluded that improved chickpea varieties, through the adoption of advanced technological processes, can contribute to increased market participation, increasing profitability and attainment of the global SDGs (Tabe-Ojong et al., 2022). The chickpea market is generally considered a niche market, with a relatively small supply chain, but factors beyond simply color, pod size and freshness are considered as crucial trading points. Socio-demographic factors such as gender (women would find it harder to process and sell the chickpeas away from their farms because of increased labor requirements), family size, as well as costs and closeness to market also come into play in Ethiopia, for example. However, value additions such as preparing the seeds (soaking, cooking), packaging and the provision of labels for the product, are also considered important to improve the presence of chickpea across more selling points, such as supermarkets (Zewde and Fikre, 2019).

In Central Europe, wetter climates caused chickpeas to underperform, both in grain and protein yield, in comparison to pea and barley (Neugschwandtner et al., 2015). In southern regions, like Italy, crop rotation “wheat-chickpea” contributed to soil fertilization and also higher incomes for farmers as chickpeas had a higher market price (Lago-Olveira et al., 2023). Research therefore demonstrates that farmers who follow improved agronomic practices, specifically utilizing high-yielding, disease-resistant varieties, would increase profitability. For example, in India, frontline demonstrations and integrated crop management practices showed positive results including yield increases relative to conventional methods, as well as higher net returns and benefit–cost ratios (Meena et al., 2024; Sharma and Singh, 2024). Empirical case studies across South Asia, the Middle East and Africa demonstrate how integrated value-chain strategies, from seed system innovations and participatory breeding, to processing infrastructure and market development, can substantially enhance chickpea productivity, farmer incomes, and consumer accessibility to this crop. Another example is in India’s Bundelkhand region, where a value-chain analysis (2019–2021) reported that processing chickpeas into products such as split pulses (dal), flour (besan), and packaged wholegrain, yielded value additions of approximately $230 to $390 per metric ton, with processors capturing the largest share of value and farmers retaining between 58.7 and 69.7% of the retail consumer price (Sah et al., 2022). Similarly, in Ethiopia, the Tropical Legumes III program facilitated the establishment of farmer-led seed societies and innovation platforms, which significantly improved chickpea yields, increasing from 0.78 to 1.19 t/ha, and expanding the area with improved cultivars by 68% (Sah et al., 2021). In another Ethiopian study, producers retained up to 83.3% of the seed value, with net market margins of 53.7%, highlighting the role of community-based seed systems in improving profitability (Adimasu et al., 2024). In Lebanon, the FAO is collaborating with the Ministry of Agriculture to improve chickpea production by improving seed quality, agricultural practices, and storage facilities, with the goal of meeting 40% of national demand domestically by the year 2030, with 85% of the output projected to meet premium quality standards and with a projected 25% increase in sector employment (Food and Agriculture Organization of the United Nations and Ministry of Agriculture, Lebanon, 2025). These diverse regional case studies highlight the critical importance of coordinated, multi-stakeholder approaches across the chickpea value chain in achieving both agronomic improvements and socio-economic benefits.




6 Chickpeas, their inclusion in food policies and regulatory considerations

Although recognized for their environmental and nutritional benefits, chickpeas have historically been underrepresented in agricultural policies compared to major staple crops and are often grouped under the broader category of legumes, without specific focus in policies. Government policies and trade agreements play a significant role in influencing farmers’ decisions for chickpea production. The Common Agricultural Policy (CAP) includes some support for pulses, particularly through coupled income support and eco-schemes, with several European Union Member States incentivizing their cultivation (European Commission, 2023). Historically, the CAP focused on cereals and livestock, leaving legumes underfunded (European Commission, 2023). Chickpeas therefore remain a marginal crop in Europe, with low production levels and a heavy reliance on imports. The EU ‘Green Deal’ and ‘Farm to Fork Strategy’ promote sustainable food systems, favoring nitrogen-fixing crops like chickpeas. Additionally, the ‘Farm to Fork’ encourages a shift towards plant-based diets, where chickpeas can serve as a sustainable protein source (European Commission, 2020). At the global level, FAO recognizes chickpeas as a key crop for food security and climate resilience. Pulses were also promoted during the International Year of Pulses and remain central in FAO’s sustainability strategies (Food and Agricultural Organization of the United Nations, 2016).

Bechthold et al. (2018) highlight that despite evidence of a shift, there is still relative lack of sustainability considerations included within many countries’ dietary guidelines. In Spain, the lack of emphasis on increased fish and legumes intakes and reduced red meat consumption were described in a recent study looking at school and social care settings and their procurement strategies (Gaitán-Cremaschi and Valbuena, 2024). Adaptability through changes in menus, including developing seasonal plans, for example, and tackling challenges such as budget/affordability concerns were considered crucial in ensuring the implementation of successful sustainable procurement strategies. Policy changes could lead to favorable outcomes, one such example was within a municipality in Brazil implementing changes in purchasing criteria over a two-year period, which included direct purchase from local farms, noted increased inclusion of legume and other healthy products in school meals (Soares et al., 2017). Pledges to increase the amounts of plant-based foods offered in school meals have also been implemented. Good practice examples include the Swedish city of Umeå, where a minimum of one vegetarian option is offered on a daily basis (International Council for Local Environment Initiatives, ICLEI European Secretariat, 2023).

Meanwhile, policies that promote chickpea cultivation and consumption worldwide, along with other legumes, should consider also that the majority of the produced crop originates from Asia and Australia, where consumption is higher. The success of government intervention and policy inclusions can be drawn from countries such as India, where market support, technology advancement (including the development of drought resistant cultivars) and procurement enablement, have had a positive impact by increasing local yields, therefore requiring lower importation and reducing costs (Malik, 2021). Also in India, policies such as the Minimum Support Price for pulses, including chickpeas, help stabilize prices and encourage production. These policies also aim to incorporate the ecological benefits of pulses, such as nitrogen fixation, into incentive structures (Reddy et al., 2024). Initiatives to expand domestic production of chickpeas, such as those in Southern Sweden, focus on developing local markets and reducing reliance on imports. Adoption of chickpea varieties with improved nutritional and agronomic traits will maximize farmers’ profits, expanding processing and selling opportunities, especially in international markets (Food and Agriculture Organization of the United Nations, 2019; Knights, 2024).

Overall, this crop therefore still faces challenges of limited policy support, agronomic constraints, and underdeveloped value chains particularly in Europe. Strengthening research, using targeted subsidies, and improving processing infrastructure and including legumes, such as chickpeas, in country-specific procurement policy and dietary guidelines could improve chickpea integration into value chain food systems. Figure 1 is a visual representation summarizing the main concepts of the chickpea value chain.
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FIGURE 1
 The chickpea value chain.




7 Discussion

The main aims of this literature review were to provide an updated overview for chickpeas, their nutritional benefits, antinutrient content and their mitigation, sustainability and environmental perspectives. These are all crucial considerations which are required to meet today’s global demands for an affordable, accessible and efficient food supply. The chickpea crop represents more than just a source of essential nutrients. Varietal differences in genetic factors, agronomic and climatic conditions, which influence nutrient accumulation, as well as processing factors, all contribute to the health benefits derived when consuming chickpeas. These include improved glycemic control, weight management, modulation of inflammation in cardiovascular conditions, cancer prevention, higher mineral absorption, and enhancements in gut and bone health. The key stakeholders are the consumers, farmers, research scientists, who all need to be involved in interdisciplinary dialogue, and work with decision makers to ensure the inclusion of chickpeas in key policies which is critical for enabling chickpea food systems transformations. Stronger inclusive practices, through the rethinking of the traditional ‘farm to fork’ approach, will benefit all the players involved. Considerations need to go beyond simply food production and yields, and reinforce the inclusion of sociocultural, socio-economic and equity aspects.

Some research gaps exist which warrant further exploration. These include a limited understanding on the nutritional diversity of chickpea cultivars, advanced technology inputs that focuses on nutritional and health outcomes, and further study on the environmental and economic consequences. There is also limited data and understanding regarding the impact of processing on anti-nutritional factors and overall nutrient bioavailability, storage effects, and labeling issues. The following actionable recommendations are therefore suggested:

Long-term clinical studies are needed to improve the evidence base on the use of chickpeas in plant-based foods and maximizing their potential as functional foods with improved population health outcomes. It is crucial also to increase provision to institutions, such as schools and hospitals, and promote their cultural integration within the population in context. Further education for all stakeholders operating within chickpea supply chains is suggested, to impart knowledge and further skills, that will lead to the adoption of more environmentally friendly and efficient agricultural practices. Supporting organic and agroecological chickpea production, with farmers and processors being the key beneficiaries, through the use of grants and other schemes, would help support sustainable production and biodiversity enhancement, Current case study examples could provide the necessary framework for adopting and extending successful practices to other countries or regions. More subsidies are needed to develop interventions that link traditional and sustainable processes and which could provide the necessary nudging to move towards more acceptable climate-smart practices. Public health strategies require both top-down and bottom-up approaches to increase chickpea consumption. The diffusion of health and marketing campaigns could support this drive by promoting the health benefits of chickpeas and improve their integration into consumers’ dietary plans. Figure 2 represents the chickpea food systems map with approaches aiming to improve production and consumption with the ultimate objectives of improving population health and reducing environmental impact.

[image: Flowchart depicting the relationship between agricultural innovation, socio-economic, cultural and policy drivers and outcomes in chickpea production. The chart shows pathways from agricultural innovation and socio-economic, cultural drivers to climate-adjusted and sustainable practices, consumer demand and farmer support, leading to chickpea production and processing. These, together with policy drivers affect utilization and accessibility, in turn leading to climate change mitigation, and nutritional value,benefits with final improved environmental and other health outcomes.]

FIGURE 2
 Chickpea food systems approach.


In conclusion, challenges remain in innovations in product development, and advanced processing technologies. Chickpeas need to stand out further as functional and practical components of healthy and sustainable diets, with their beneficial nutritional and environmental profile securing their contribution to global food security and food systems transformations to support a healthier population and planet.
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