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A B S T R A C T 

Legumes provide a major portion of protein and calories in the diet 

of many people around the world. Among different legumes, 

chickpeas have higher bioavailability and protein. Legumes are the 

second most important source of human food after the cereal family. 

Among them, chickpea with 15 to 25% of protein rich in essential 

amino acids such as arginine, leucine, isoleucine, lysine, valine, 

threonine, meotine and cysteine, phenylalanine and tyrosine, this 

plant causes fertility due to nitrogen fixation. The content chickpea 

is not only a source of protein, but also a source of dietary fiber, 

resistant starch, polyunsaturated fatty acids, vitamins and minerals, 

especially folate, calcium, magnesium and potassium. Regarding 

chickpea milk, plant milk consumers have accepted chickpea extract 

well. Due to the effective compounds, it is necessary to study the 

process of human health. In this research, the evaluation of 

published articles was used and the extracts of these studies were 

used to compile this article. Reading this article inspires the reader 

with a favorable view about planting peas in the field and their 

properties in the body. It is recommended that according to the 

properties of chickpeas, food industry researchers, plant breeding 

researchers and other related experts should provide more 

extensive research works to identify its useful aspects for the 

healthy and organic production of this valuable plant. Finally, it 

should be seriously included in the household basket to have a 

healthy human body. 
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1. Introduction 

Pea (chickpeas ) is a one-year plant that it 
has a relatively high protein content and play 
a very important role in the cycle of food 
security in the world and especially in the 
development of countries like Iran [1]. Iran is 
one of the most important Asian countries in 
the cultivation and production of chickpeas 
[2]. 

Legumes are the second most important 
source of food for human after the cereal 

family. Among them, peas with 15 to 25% 
protein rich in essential amino acids such as 
arginine (9%), leucine (7%), isoleucine (4%), 
lysine (7%), valine (4%), threonine (4 
percent), methionine and cysteine (2.5 
percent), phenylalanine and tyrosine (8 
percent) [3, 4]. Due to nitrogen fixation, this 
plant causes soil fertility and reduces the need 
to use chemical fertilizers [5].  

Pea seeds have different carbohydrates, 
which are divided into two groups: 1- 
available (mono and disaccharides), 2- 
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unavailable (oligosaccharides, resistant 
starch, non-cellulosic polysaccharides, 
Pectins, hemicelluloses and cellulose). They 
become those that are available and are 
digested enzymatically in the small intestine, 
and those that are not available are not 
digested in the small intestine [6-8]. The 
purpose of this article is to review the 
scientific literature related to the nutritional 
aspects of chickpeas and their relationship 
with genetic diversity in order to select a low-
expectation genotype that contains desirable 
nutrients and the relationship between 
chickpea consumers and human health, which 
is the concern of humanity today. 

2. Chickpea seed compounds  

Chickpea content is not only a source of 
protein, but also a source of dietary fiber, 
resistant starch, polyunsaturated fatty acids, 
vitamins and minerals, especially folate, 
calcium, magnesium and potassium (Table 1). 

3. Chickpea's medicinal properties 

Chickpeas, also known as garbanzo beans, 
are a type of legume that has been cultivated 
and consumed for thousands of years. In 
addition to being a nutritious source of 
protein, fiber, and complex carbohydrates, 
chickpeas have been found to have several 
medicinal properties. Here are a few[9-11]: 

Heart Health: Chickpeas contain several 
nutrients that are beneficial for heart health, 
including fiber, potassium, magnesium, and 
folate. These nutrients can help to lower blood 
pressure, reduce inflammation, and improve 
cholesterol levels. 

Diabetes Management: Chickpeas are a 
low-glycemic index food, meaning they have a 
slower and more gradual effect on blood sugar 
levels compared to high-glycemic index foods. 
This can be helpful for people with diabetes in 
managing their blood sugar levels. 

Digestive Health: The high fiber content in 
chickpeas can help to improve digestive 
health by promoting regular bowel 
movements and preventing constipation. 
Additionally, the prebiotic fiber in chickpeas 
can help to feed the beneficial bacteria in the 
gut, improving overall gut health.  

Cancer Prevention: Chickpeas are rich in 
antioxidants, which can help to prevent 
damage to cells from harmful free radicals. 
Additionally, the fiber in chickpeas can help to 
reduce the risk of colon cancer by promoting 
the growth of healthy gut bacteria and 
reducing inflammation.  

Weight Management: The combination of 
protein and fiber in chickpeas can help to 
promote feelings of fullness and reduce 
appetite, making them a good food choice for 
weight management. Overall, chickpeas are a 
nutritious and versatile food that can provide 
several health benefits. Incorporating them 
into your diet can be a great way to improve 
your overall health and well-being [12, 13]. 

4. Chickpeas and Heart Health 

Chickpeas, also known as garbanzo beans, 
are a great source of plant-based protein, 
fiber, and several important nutrients such as 
iron, magnesium, and folate. They are also rich 
in antioxidants and have been linked to 
various health benefits, including heart health. 
Research suggests that incorporating 
chickpeas into your diet may help lower your 
risk of heart disease. One study found that 
consuming chickpeas regularly can help 
reduce levels of "bad" LDL cholesterol, which 
is a major risk factor for heart disease. 
Another study showed that a diet rich in 
legumes, including chickpeas, was associated 
with a lower risk of heart disease. Chickpeas 
are also a good source of potassium, a mineral 
that helps regulate blood pressure. High blood 
pressure is a major risk factor for heart 
disease, so consuming foods that are high in 
potassium, such as chickpeas, may help lower 
your risk. In summary, incorporating 
chickpeas into your diet can provide 
numerous health benefits, including 
supporting heart health. However, as with any 
food, it's important to consume chickpeas in 
moderation as part of a balanced diet [14, 15]. 

5. Chickpeas and Cancer 

Chickpeas, also known as garbanzo beans, 
are a nutritious food that has been studied for 
their potential health benefits, including their 
relationship with cancer. While research in 
this area is still ongoing, some promising 
findings suggest that chickpeas may have a 
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protective effect against certain types of 
cancer. One study found that consuming 
legumes, such as chickpeas, regularly was 
associated with a lower risk of developing 
colon cancer. Another study found that a diet 
rich in legumes may be associated with a 
lower risk of developing breast cancer. 
Additionally, chickpeas are a good source of 
fiber, which has been shown to reduce the risk 
of colon cancer. Chickpeas also contain a 
range of antioxidants, such as flavonoids and 
phenolic acids, which may help to prevent 

damage to cells and DNA that can lead to 
cancer. Furthermore, they contain compounds 
called saponins, which have been shown to 
have anti-cancer properties in laboratory 
studies. While more research is needed to 
fully understand the relationship between 
chickpeas and cancer, incorporating them into 
a healthy and balanced diet can offer a range 
of nutritional benefits that may help to reduce 
the risk of various diseases, including cancer 
[17-19]. 

 
 

BY) -Creative Commons Attribution (CC. This tabe is ]16[Nutritional characteristics of chickpeas Table 1. 
)..org/licenses/by/4.0/http://creativecommonslicense ( 

Nutritional value per 100 grams 
Unit Foodstuff Row 

Cooked peas dry peas 

 Macronutrients 1 

164 378 Kcal Energy 1-1 

8.86 20.47 g Protein 1-2 

2.59 6.04 g fat 1-3 

27.42 62.95 g carbohydrate 1-4 

7.6 12.2 g fiber 1-5 

4.8 10.7 g sugar Loaf 1-6 

 Minerals 2 

49 57 mg Calcium 2-1 

2.89 4.31 mg iron 2-2 

48 79 mg Magnesium 2-3 

168 252 mg phosphorus 2-4 

291 718 mg potassium 2-5 

7 24 mg sodium 2-6 

1.53 2.76 mg Zink 2-7 

0.352 0.656 mg copper 2-8 

1.030 21.306 mg Manganese 2-9 

3.7 0 µg Selenium 3-10 

   Vitamins 3 

1.3 4 mg Vitamins C  3-1 

0.116 0.477 mg thiamine 3-2 

0.063 0.212 mg Riboflavin 3-3 

0.526 1.541 mg niacin 3-4 

0.286 1.588 mg Pantothenic acid 3-5 

0.139 0.535 mg Vitamins B6 3-6 

172 557 µg folate 3-7 

42.8 99.3 mg Colleen 3-8 

0 0 µg Vitamins B12 3-9 

27 67 IU Vitamins A 3-10 

0 0 µg Vitamins D 3-11 

4 9 µg   Vitamins K 3-12 

0.35 0.82 mg Vitamins E 3-13 

   Fats 4 

0.269 0.603 g saturated 4-1 

0.583 1.377 g It has a monounsaturated ring 4-2 

1.156 2.731 g Has unsaturated rings 4-3 

 

6. Chickpea and diabetes  

Chickpeas can be a beneficial food for 
people with diabetes. Chickpeas are a great 

source of complex carbohydrates, fiber, and 
protein, all of which can help regulate blood 
sugar levels. The fiber in chickpeas can slow 
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down the absorption of sugar into the 
bloodstream, which can prevent blood sugar 
spikes. This can help people with diabetes 
maintain more stable blood sugar levels over 
time. Additionally, the protein in chickpeas 
can help keep you feeling full for longer, 
which can help prevent overeating and 
maintain a healthy weight. Maintaining a 
healthy weight can be important for managing 
diabetes. However, it's still important to pay 
attention to portion sizes when consuming 
chickpeas, as they do contain carbohydrates. 
Consult with a registered dietitian or 
healthcare professional to determine the 
appropriate portion sizes and how they can fit 
into your overall diabetes management plan 
[17-21]. 

7. Chickpeas and Fertility 

Chickpeas, also known as garbanzo beans, 
are a nutritious legume that has been 
consumed for centuries as a dietary staple in 
many cultures around the world. There is 
limited scientific evidence to suggest that they 
have a direct impact on human fertility. 
However, a healthy and balanced diet that 
includes chickpeas as part of a varied and 
nutrient-rich diet may indirectly support 
fertility by promoting overall health and well-
being. For example, chickpeas are a good 
source of folate, which is important for 
women who are trying to conceive as it can 
help reduce the risk of birth defects. It is 
important to note that fertility is a complex 
issue, and many factors can impact a person's 
ability to conceive, including age, genetics, and 
lifestyle factors such as diet, exercise, and 
stress levels. While incorporating chickpeas 
into a healthy diet is a good choice for overall 
health and wellness, it is serious to speak with 
a healthcare provider if you are experiencing 
fertility issues [22-24]. 

8. Chickpeas and Kidney Disease 

Chickpeas are a great source of protein, 
fiber, vitamins, and minerals. However, for 
individuals with kidney disease, it is 
important to consume them in moderation. 
Chickpeas are high in potassium, phosphorus, 
and protein, which can be problematic for 
those with kidney disease. When the kidneys 
are not functioning properly, they may not be 
able to filter these nutrients out of the blood 

efficiently, leading to a buildup of waste 
products in the body. In general, it is 
recommended that individuals with kidney 
disease limit their intake of potassium, 
phosphorus, and protein. One serving of 
chickpeas, which is about ½ cup, contains 
around 200-250 mg of potassium, 110-150 
mg of phosphorus, and 6-8 gr of protein. It is 
possible to include chickpeas in a kidney-
friendly diet, but it is important to monitor 
your portions and consume them in 
moderation. Additionally, individuals with 
kidney disease should be cautious about 
consuming canned chickpeas, as they may be 
high in sodium. It is important to rinse canned 
chickpeas thoroughly before consuming them 
to reduce their sodium content [11, 25, 26]. 

9. Chickpeas and liver disease 

Chickpeas, also known as garbanzo beans, 
are a great source of plant-based protein, 
fiber, vitamins, and minerals. They are a staple 
in many diets around the world and have been 
shown to have several health benefits, 
including reducing the risk of heart disease 
and improving blood sugar control. As for 
liver disease, chickpeas may have some 
beneficial effects due to their high fiber 
content. A diet rich in fiber has been shown to 
improve liver function and reduce the risk of 
non-alcoholic fatty liver disease (NAFLD), a 
condition characterized by the accumulation 
of fat in the liver. In addition, chickpeas are 
also a good source of antioxidants, which can 
help protect the liver from oxidative stress 
and damage. However, it is important to note 
that chickpeas should not be relied upon as a 
treatment for liver disease, and individuals 
with liver disease should consult with their 
healthcare provider to determine the most 
appropriate dietary recommendations for 
their specific condition [27-29]. 

10. Chickpea and lungs disease  

Chickpeas are a type of legume that is high 
in fiber, protein, and various vitamins and 
minerals. They are generally considered to be 
a healthy food choice and are part of many 
traditional diets around the world. As for lung 
disease, there is currently no evidence to 
suggest that consuming chickpeas is harmful 
to lung health. Some studies have suggested 
that consuming a diet rich in legumes like 
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chickpeas may be associated with a lower risk 
of respiratory disease. That being said, if you 
have a pre-existing lung condition, such as 
chronic obstructive pulmonary disease 
(COPD) or asthma, it is important to follow 
your doctor's advice regarding your diet and 
any potential dietary triggers that may 
exacerbate your symptoms. Chickpeas are a 
type of legume that is high in fiber, protein, 
and various vitamins and minerals. They are 
generally considered to be a healthy food 
choice and are part of many traditional diets 
around the world. As for lung disease, there is 
currently no evidence to suggest that 
consuming chickpeas is harmful to lung 
health. In fact, some studies have suggested 
that consuming a diet rich in legumes like 
chickpeas may be associated with a lower risk 
of respiratory disease. That being said, if you 
have a pre-existing lung condition, such as 
chronic obstructive pulmonary disease 
(COPD) or asthma, it is important to follow 
your doctor's advice regarding your diet and 
any potential dietary triggers that may 
exacerbate your symptoms [18, 30-32]. 

11. Chickpea fatty acids 

Oleic acid is a monounsaturated fatty acid 
that is also found in high levels of olive oil. 
Studies have shown that a diet high in oleic 
acid may lower LDL ("bad") cholesterol levels, 
improve insulin sensitivity, and reduce 
inflammation in the body. These effects may 
help reduce the risk of cardiovascular disease, 
type 2 diabetes, and other chronic diseases. 
Linoleic acid is an essential omega-6 fatty acid 
that plays a role in brain function, growth and 
development, and maintaining healthy skin 
and hair. However, excessive consumption of 
omega-6 fatty acids relative to omega-3 fatty 
acids (found in sources such as fatty fish, 
flaxseed, and chia seeds) can contribute to 
inflammation in the body. Therefore, it is 
important to maintain a balanced intake of 
omega-6 and omega-3 fatty acids. Chickpeas 
also contain smaller amounts of saturated 
fatty acids, which have been linked to an 
increased risk of cardiovascular disease and 
other health issues when consumed in excess. 
However, the overall nutrient profile of 
chickpeas is considered to be healthy, and 
their consumption has been associated with a 
range of health benefits, including improved 

blood sugar control, lower blood pressure, 
and reduced inflammation [33-35]. 

12. Chickpea composition for 
macromolecules  

Chickpeas, also known as garbanzo beans, 
are a rich source of macronutrients, including 
carbohydrates, protein, and dietary fiber. Here 
is the approximate macronutrient 
composition of chickpeas per 100 grams: 
Carbohydrates, 27 grams; Protein, 9 grams; 
Fat, 6 grams and Fiber, 7 grams. Chickpeas are 
also a good source of several essential 
micronutrients, including iron, magnesium, 
potassium, and folate. They are a staple food 
in many cultures and are commonly used in 
dishes such as hummus, falafel, and curries 
[36-38]. 

13. Plant milk is an alternative to animal 
milk with an emphasis on chickpeas  

Recently, the demand for cow's milk 
substitutes has been increasing. Plant-based 
milks have become increasingly popular. 
From soy to barley and almond, there is a 
wide range of non-dairy milks available in the 
market. These substitutes are called vegetable 
milks, which are water-soluble extracts based 
on vegetables, legumes, grains, pseudo-grains, 
or nuts. Since legumes are rich in protein, they 
are an attractive option in the development of 
new products. Pea is one of them, which is 
rich in fiber and minerals. In a study, plant 
milk consumers accepted chickpea extract 
with 10 and 30% coconut well. This drink has 
a good nutritional composition (such as 
protein, carbohydrates, fat and calcium) 
compared to cow's milk and other common 
cow's milk substitutes such as oat, almond 
and rice extract. Therefore, it may be a 
potential substitute for cow's milk [39, 40]. 
Chickpea milk has fewer calories than cow's 
milk and thus it is a more suitable drink for 
weight loss. Unlike dairy milk, chickpea milk 
does not contain lactose or gluten, therefore it 
reduces the risk of allergy and sensitivity in 
people who are lactose and gluten intolerant 
[21, 41]. 

14. Plant-Based Milk Types 

Plant-based milks are non-dairy 
alternatives to cow's milk that are made from 
a variety of plant-based sources. They have 
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become increasingly popular over the years 
due to concerns about animal welfare, 
environmental sustainability, and health. Here 
are some common types of plant-based milks: 

 Soy Milk: Made from soybeans, this milk 
has a creamy texture and is rich in protein. 

 Almond Milk: Made from almonds, this 
milk is low in calories and has a nutty 
flavor. 

 Coconut Milk: Made from the flesh of 
coconuts, this milk is high in fat and has a 
sweet flavor. 

 Oat Milk: Made from oats, this milk is 
creamy and has a mild, sweet flavor. 

 Rice Milk: Made from rice, this milk is thin 
and sweet, and is often used as a base for 
smoothies. 

 Hemp Milk: Made from hemp seeds, this 
milk has a nutty flavor and is rich in 
omega-3 fatty acids. 

Plant-based milks can be used in many of 
the same ways as cow's milk, such as in coffee, 
tea, and cereal, baking, and cooking. It's 
important to note that different plant-based 
milks have varying nutritional profiles, so it's 
important to choose one that meets your 
individual needs [21, 39, 42, 43]. 

15. Superiority of plant-based milks to 
animal-based milks  

The superiority of plant-based milks over 
animal-based milks depends on the specific 
context and individual needs. Here are some 
potential benefits of plant-based milks [44-
47]: 

 Lower in Saturated Fat: Many plant-based 
milks, such as almond and oat milk, are 
lower in saturated fat than cow's milk. 
High intake of saturated fat has been 
linked to an increased risk of heart 
disease, so switching to plant-based milks 
may be beneficial for those looking to 
reduce their intake of saturated fat. 

 Lactose-Free: Plant-based milks are 
naturally free from lactose, making them a 
suitable option for people who are lactose 
intolerant or have a dairy allergy. 

 Environmental Sustainability: The 
production of plant-based milks has a 
lower environmental impact than the 
production of cow's milk, due to factors 
such as lower greenhouse gas emissions 
and water usage. 

 Nutritional Diversity: Different types of 
plant-based milks have varying nutritional 
profiles, which can allow for a more 
diverse range of nutrients in the diet. For 
example, soy milk is high in protein, while 
almond milk is a good source of vitamin E. 

 Animal Welfare: Choosing plant-based 
milks over animal-based milks can 
support animal welfare, as it reduces the 
demand for dairy products that are often 
associated with the inhumane treatment 
of animals. It's important to note that 
some plant-based milks may contain 
added sugars and other additives, so it's 
important to read labels and choose 
options with minimal added ingredients. 
Additionally, cow's milk is still a good 
source of several important nutrients, 
such as calcium and vitamin D, so it's 
important to ensure that any dietary 
changes are made in consultation with a 
healthcare professional to ensure 
adequate nutrient intake. 

16. Chickpea milk alternative 

Chickpea milk is a type of plant-based milk 
made by blending chickpeas with water and 
straining the mixture. It is a vegan alternative 
to cow's milk and is also lactose-free, making 
it a good option for people with lactose 
intolerance or allergies. Chickpea milk has a 
slightly nutty flavor and a creamy texture, 
similar to cow's milk. It is also a good source 
of protein, fiber, and other essential nutrients. 
Chickpea milk can be used in the same way as 
cow's milk in recipes, such as smoothies, 
baked goods, and sauces. It is also a great 
addition to coffee or tea. Chickpea milk is easy 
to make at home, and there are also 
commercial brands available in many 
supermarkets and health food stores [40, 48, 
49]. 

17. Chickpea Milk Benefits 

Chickpea milk, also known as garbanzo 
milk, is a plant-based milk alternative that is 
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gaining popularity among those who are 
looking for dairy-free or vegan options. 
Chickpea milk is made by blending soaked 
chickpeas with water and then straining out 
the pulp. It has a creamy texture and a mild, 
nutty flavor. From a nutritional perspective, 
chickpea milk can offer several benefits. 
Chickpeas are a good source of plant-based 
protein, fiber, and minerals such as iron, 
magnesium, and zinc. Chickpea milk can also 
be fortified with vitamins and minerals to 
increase its nutritional value. Compared to 
cow's milk, chickpea milk is lower in calories 
and saturated fat. It is also naturally free from 
lactose and cholesterol, which makes it a good 
option for those who are lactose intolerant or 
have high cholesterol levels. However, it's 
important to note that store-bought chickpea 
milk may contain added sugars, stabilizers, 
and preservatives, which can negate some of 
its health benefits. It's best to look for 
unsweetened varieties or make your chickpea 
milk at home to ensure that it's as healthy as 
possible. Overall, chickpea milk can be a 
nutritious and tasty alternative to dairy milk, 
especially for those who are looking to reduce 
their intake of animal products. As with any 
food, it's important to consume chickpea milk 
in moderation as part of a balanced and varied 
diet [48-51]. 

18. Problems of high nutritional use of 
chickpeas  

Although the consumption of edible 
chickpea seeds contains nutritious 
compounds and has various properties, 
excessive use of this valuable seed has side 
effects. Peas are categorized in the group of 
flatulent legumes, and therefore, excessive 
consumption of them causes abdominal 
bloating and discomfort in the human 
stomach. Of course, different people may have 
temporary abstinence from using this seed 
[21, 51, 52]. 

19.  Calories in peas and weight control  

Pea seeds have very high calories. People 
who are looking for weight loss, usually their 
food preference is to use low-calorie foods. 
Regardless of its very high calories, chickpeas 
have a relatively high amount of protein, fiber 
and minerals and a low amount of fat. 
Therefore, it can be a good choice in healthy 

nutritional diets and helps to lose weight due 
to delaying the emptying of the stomach and 
slowing it down. In general, diets with high 
fiber, low energy density and moderate 
protein are particularly important for weight 
control. In addition, chickpea consumption 
has been suggested as an effective marker of 
metabolic syndrome and cardiovascular 
disease in human and animal intervention 
studies [16, 53]. 

20. Chickpeas for weight loss 

Chickpeas are a nutritious and versatile 
food that can be a part of a healthy weight loss 
diet. One cup (164 grams) of cooked chickpeas 
contains approximately 269 calories, 12.5 
grams of protein, 45 grams of carbohydrates, 
10 grams of fiber, and 4 grams of fat. While 
chickpeas are relatively high in calories 
compared to some other vegetables, they are 
also very nutrient-dense and provide a range 
of important vitamins and minerals. In 
addition, their high fiber and protein content 
can help you feel fuller for longer, which may 
help with weight loss by reducing overall 
calorie intake. 

If you're looking to incorporate chickpeas 
into your weight loss diet, it's important to 
keep portion sizes in mind. While chickpeas 
are healthy, eating too many calories, even 
from healthy sources, can still lead to weight 
gain. You can add chickpeas to your meals in a 
variety of ways, such as tossing them into 
salads, using them in soups and stews, or 
blending them into dips like hummus. Just be 
mindful of how much you're consuming and 
aim to balance your chickpea intake with 
other nutrient-dense foods [14, 17, 54]. 

21. Digestive system health  

Dietary fiber is an indigestible component 
of plant foods that contains 
poly/oligosaccharides, lignin and other plant 
materials. Dietary fibers are divided into 
soluble fibers and insoluble fibers. Soluble 
fibers are slowly digested in the large 
intestine, while insoluble fibers are 
indigestible and promote bowel movements. 
Similar to other plant foods, a significant 
increase in dietary fiber intake has been 
observed in legumes. According to human 
study reports, when chickpeas are added to 
the diet, overall improvement in bowel health 
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(as defined by increased stool frequency), 
ease of bowel movements, and softer stool 
consistency is reported during the chickpea 
diet. Comparison with normal diet has been 
observed [14, 17, 18]. 

22. Chickpea and digestion 

Chickpeas are a rich source of dietary fiber, 
protein, and other nutrients. As such, they can 
have both positive and negative effects on the 
human gastrointestinal system, depending on 
various factors such as preparation, 
consumption amount, and individual 
differences. In general, consuming chickpeas 
can promote digestive health by increasing 
the bulk and softness of stool, which can 
alleviate constipation and promote regular 
bowel movements. The high fiber content of 
chickpeas can also help feed the beneficial 
bacteria in the gut, which can improve gut 
microbiota diversity and function. However, 
some individuals may experience discomfort, 
bloating, or gas after consuming chickpeas 
due to their high content of oligosaccharides, 
which are complex carbohydrates that can be 
difficult for the body to digest. In these cases, 
soaking or sprouting chickpeas before cooking 
can help reduce the oligosaccharide content 
and improve digestion. Overall, consuming 
chickpeas in moderation as part of a balanced 
diet can be beneficial for human 
gastrointestinal health. However, individuals 
with pre-existing gastrointestinal conditions 
or sensitivities should consult with a 
healthcare professional before adding 
chickpeas to their diet [55-58]. 

22. Conclusion 

 The information provided in this scientific 
report shows the potential nutritional 
importance of chickpeas and their role in 
improving nutrition and human health. 
Chickpeas are an affordable source of protein, 
carbohydrates, minerals and vitamins, dietary 
fiber, folate, beta-carotene, and health-
promoting fatty acids. 

Scientific studies show evidence of the 
potential beneficial effects of chickpeas in 
reducing the risk of various chronic diseases. 
Although information on the role of chickpeas 
in disease prevention and the mechanisms of 
action are not widespread to date, this is 

probably due to the complex nature of the 
disease and the various factors that influence 
its occurrence. The scientific community must 
do more activities to discover the mechanisms 
related to the prevention of diseases by peas 
and to explain how food bioactive substances 
from foods like peas can affect human health 
and of course, the nutrients in peas may differ 
from one specific genotype to another, so by 
using the genetic diversity of this valuable 
plant, you can choose a variety that has more 
nutrients and helped to produce it for the 
health of the human society that is concerned 
about health. 

Conflict of Interest 

The authors hereby declare that they have 
no conflict of interest. 

Author’s contributions 

All authors equally participated in 
designing experiment analysis and 
interpretation of data. All authors read and 
approved the final manuscript. 

Ethics approval and consent to participate 

No human or animals were used in the 
present research. 

Consent for publications 

All authors have read and approved the 
final manuscript for publication. 

Availability of data and material 

The authors have embedded all data in the 
manuscript. 

Informed Consent 

The authors declare not used any patients 
in this research.  

Funding 

This research did not receive any specific 
grant from funding agencies in the public, 
commercial, or not-for-profit sectors. 

Reference 

1. Kakaei M (2019) Study of relationship 
among seed proteins pattern with 
quantitative traits in some of chickpea 
(Cicer arietinum L.) cultivars. Iranian 
Journal Pulses Research 10 (1): 12-27. doi: 



2024, 4(1): 30-42                                                                                                                                     Cell. Mol. Biomed. Rep. 

38 | P a g e  
 

https://doi.org/10.22067/ijpr.v10i1.5745
7 

2. Kakaei M, Moosavi SS (2017) Assessing 
genetic diversity and selection of effective 
traits on yield of Chickpea lines using 
multivariate statistical methods. 
Environmental Sciences 15 (2): 21-38. doi:  

3. Tiwari P, Chintagunta AD, Dirisala VR, 
Sampath Kumar NS (2020) Legume 
Derived Bioactive Peptides. In: Guleria P, 
Kumar V, Lichtfouse E (eds) Sustainable 
Agriculture Reviews 45: Legume 
Agriculture and Biotechnology Vol 1. 
Springer International Publishing, Cham, 
pp 29-52. 
doi:https://doi.org/10.1007/978-3-030-
53017-4_2 

4. Saldanha do Carmo C, Costa L, Serra AT, 
Knutsen SH, Sahlstrøm S, Bronze MR 
(2021) Chapter 4 - Alternative protein 
sources. In: Galanakis CM (ed) Food 
Technology Disruptions. Academic Press, 
pp 131-174. 
doi:https://doi.org/10.1016/B978-0-12-
821470-1.00010-0 

5. Mohammadzadeh Alghou M, Janmohammdi 
M, Sabaghnia N (2019) Effects of sowing 
date and nutrition management as organic, 
chemical, biological and nanotropic in 
Chickpea Yield. Journal of Crop Production 
11 (4): 55-70. doi: 
https://doi.org/10.22069/ejcp.2019.1502
5.2127 

6. Demirkesen-Bicak H, Tacer-Caba Z, Nilufer-
Erdil D (2018) Pullulanase treatments to 
increase resistant starch content of black 
chickpea (Cicer arietinum L.) starch and the 
effects on starch properties. Int J Biol 
Macromol 111: 505-513. doi: 
https://doi.org/10.1016/j.ijbiomac.2018.0
1.026 

7. Gautam AK, Srivastava N, Nagar DP, 
Bhagyawant SS (2018) Biochemical and 
functional properties of a lectin purified 
from the seeds of Cicer arietinum L. 3 
Biotech 8 (6): 272. doi: 
https://doi.org/10.1007/s13205-018-
1272-5 

8. Serrano-Sandoval SN, Guardado-Felix D, 
Gutierrez-Uribe JA (2019) Changes in 
digestibility of proteins from chickpeas 
(Cicer arietinum L.) germinated in presence 
of selenium and antioxidant capacity of 
hydrolysates. Food Chem 285: 290-295. 

doi: 
https://doi.org/10.1016/j.foodchem.2019.
01.137 

9. Zhang Y, Huang X, Zeng X, Li L, Jiang Y 
(2023) Preparation, functional properties, 
and nutritional evaluation of chickpea 
protein concentrate. Cereal Chemistry 100 
(2): 310-320. doi: 
https://doi.org/10.1002/cche.10608 

10. Gupta N, Gautam AK, Bhagyawant SS 
(2019) Biochemical characterisation of 
lectin from wild chickpea (Cicer 
reticulatum L.) with potential inhibitory 
action against human cancer cells. Journal 
of food biochemistry 43 (2): e12712. doi: 
https://doi.org/10.1111/jfbc.12712 

11. Li P, Lu B, Gong J, Li L, Chen G, Zhang J, 
Chen Y, Tian X, Han B, Guo Y (2021) 
Chickpea extract ameliorates metabolic 
syndrome symptoms via restoring 
intestinal ecology and metabolic profile in 
type 2 diabetic rats. Molecular Nutrition & 
Food Research 65 (13): 2100007. doi: 
https://doi.org/10.1002/mnfr.202100007 

12. Niño-Medina G, Muy-Rangel D, Urías-
Orona V (2017) Chickpea (Cicer arietinum) 
and soybean (Glycine max) hulls: 
byproducts with potential use as a source 
of high value-added food products. Waste 
and biomass valorization 8: 1199-1203. 
doi: https://doi.org/10.1007/s12649-016-
9700-4 

13. Dotaniya CK, Lakaria BL, Sharma Y, Meena 
BP, Aher SB, Shirale AO, Gurav Pandurang 
P, Dotaniya ML, Biswas AK, Patra AK 
(2022) Performance of chickpea (Cicer 
arietinum L.) in maize-chickpea sequence 
under various integrated nutrient modules 
in a Vertisol of Central India. Plos one 17 
(2): e0262652. doi: 
https://doi.org/10.1371/journal.pone.026
2652 

14. Jukanti AK, Gaur PM, Gowda C, Chibbar RN 
(2012) Nutritional quality and health 
benefits of chickpea (Cicer arietinum L.): a 
review. British Journal of Nutrition 108 
(S1): S11-S26. doi: 
https://doi.org/10.1017/S000711451200
0797 

15. Bazzano LA, Thompson AM, Tees MT, 
Nguyen CH, Winham DM (2011) Non-soy 
legume consumption lowers cholesterol 
levels: A meta-analysis of randomized 
controlled trials. Nutrition, Metabolism and 

https://doi.org/10.22067/ijpr.v10i1.57457
https://doi.org/10.22067/ijpr.v10i1.57457
https://doi.org/10.1007/978-3-030-53017-4_2
https://doi.org/10.1007/978-3-030-53017-4_2
https://doi.org/10.1016/B978-0-12-821470-1.00010-0
https://doi.org/10.1016/B978-0-12-821470-1.00010-0
https://doi.org/10.22069/ejcp.2019.15025.2127
https://doi.org/10.22069/ejcp.2019.15025.2127
https://doi.org/10.1016/j.ijbiomac.2018.01.026
https://doi.org/10.1016/j.ijbiomac.2018.01.026
https://doi.org/10.1007/s13205-018-1272-5
https://doi.org/10.1007/s13205-018-1272-5
https://doi.org/10.1016/j.foodchem.2019.01.137
https://doi.org/10.1016/j.foodchem.2019.01.137
https://doi.org/10.1002/cche.10608
https://doi.org/10.1111/jfbc.12712
https://doi.org/10.1002/mnfr.202100007
https://doi.org/10.1007/s12649-016-9700-4
https://doi.org/10.1007/s12649-016-9700-4
https://doi.org/10.1371/journal.pone.0262652
https://doi.org/10.1371/journal.pone.0262652
https://doi.org/10.1017/S0007114512000797
https://doi.org/10.1017/S0007114512000797


Cell. Mol. Biomed. Rep.                                                                                                                                     2024, 4(1): 30-42 

39 | P a g e  
 

Cardiovascular Diseases 21 (2): 94-103. 
doi: 
https://doi.org/10.1016/j.numecd.2009.0
8.012 

16. Wallace TC, Murray R, Zelman KM (2016) 
The nutritional value and health benefits of 
chickpeas and hummus. Nutrients 8 (12): 
766. doi: 
https://doi.org/10.3390/nu8120766 

17. Wang J, Li Y, Li A, Liu RH, Gao X, Li D, Kou 
X, Xue Z (2021) Nutritional constituent and 
health benefits of chickpea (Cicer arietinum 
L.): A review. Food Research International 
150: 110790. doi: 
https://doi.org/10.1016/j.foodres.2021.11
0790 

18. de Camargo AC, Favero BT, Morzelle MC, 
Franchin M, Alvarez-Parrilla E, de la Rosa 
LA, Geraldi MV, Maróstica Júnior MR, 
Shahidi F, Schwember AR (2019) Is 
chickpea a potential substitute for 
soybean? Phenolic bioactives and potential 
health benefits. International journal of 
molecular sciences 20 (11): 2644. doi: 
https://doi.org/10.3390/ijms20112644 

19. Mathew SE, Shakappa D, Rengel Z (2022) 
A review of the nutritional and 
antinutritional constituents of chickpea 
(Cicer arietinum) and its health benefits. 
Crop and Pasture Science 73 (4): 401-414. 
doi: https://doi.org/10.1071/CP21030 

20. Mukhamedov N, Wubulikasimu A, 
Rustamova N, Nuerxiati R, Mirzaakhmedov 
S, Ishimov U, Ziyavitdinov J, Yili A, Aisa HA 
(2021) Synthesis and Characterization of 
Novel Chickpea Protein Hydrolysate-
Vanadium Complexes Having Cell 
Inhibitory Effects on Lung Cancer A549 
Cells Lines. The Protein Journal 40: 721-
730. doi: https://doi.org/10.1007/s10930-
021-09979-4 

21. Vallath A, Shanmugam A, Rawson A (2022) 
Prospects of future pulse milk variants 
from other healthier pulses - As an 
alternative to soy milk. Trends in Food 
Science & Technology 124: 51-62. doi: 
https://doi.org/10.1016/j.tifs.2022.03.028 

22. Thakur R, Bisen N, Shrivastava A, Rai S, 
Sarvade S (2023) Impact of integrated 
nutrient management on crop productivity 
and soil fertility under rice (Oryza sativa)–
chickpea (Cicer arietinum) cropping system 
in Chhattisgarh plain agro-climatic zone. 
Indian Journal of Agronomy 68 (1): 9-13. 

doi: 
https://doi.org/10.59797/ija.v68i1.195 

23. Khan S, Shah Z, Mian IA, Dawar K, Tariq M, 
Khan B, Mussarat M, Amin H, Ismail M, Ali S 
(2020) Soil fertility, N2 fixation and yield of 
chickpea as influenced by long-term 
biochar application under mung–chickpea 
cropping system. Sustainability 12 (21): 
9008. doi: 
https://doi.org/10.3390/su12219008 

24. Yadav P, Yadav D, Kumar A, Sachan R, 
Yadav S (2022) Effect of fertility levels and 
biofertilizers application on yield, yield 
attributes, and economics of chickpea 
(Cicer arietinum L.). International Journal 
of Plant & Soil Science 34 (13): 65-69. doi: 
https://doi.org/10.9734/IJPSS/2022/v34i
133097 

25. Byrne FN, Gillman B, Kiely M, Bowles M, 
Connolly P, Earlie J, Murphy J, Rennick T, 
O'Reilly E, Shiely F (2021) Translation of 
nutrient level recommendations to control 
serum phosphate into food-based advice. 
Journal of Renal Nutrition 31 (1): 43-48. 
doi: 
https://doi.org/10.1053/j.jrn.2020.04.005 

26. Drake AM, Coughlan MT, Christophersen 
CT, Snelson M (2022) Resistant starch as a 
dietary intervention to limit the 
progression of diabetic kidney disease. 
Nutrients 14 (21): 4547. doi: 
https://doi.org/10.3390/nu14214547 

27. Zan R, Zhu L, Wu G, Zhang H (2023) 
Identification of Novel Peptides with 
Alcohol Dehydrogenase (ADH) Activating 
Ability in Chickpea Protein Hydrolysates. 
Foods 12 (8): 1574. doi: 
https://doi.org/10.3390/foods12081574 

28. Centrone M, Gena P, Ranieri M, Di Mise A, 
D’Agostino M, Mastrodonato M, Venneri M, 
De Angelis D, Pavan S, Pasqualone A (2020) 
In vitro and in vivo nutraceutical 
characterization of two chickpea 
accessions: Differential effects on hepatic 
lipid over-accumulation. Antioxidants 9 
(3): 268. doi: 
https://doi.org/10.3390/antiox9030268 

29. Zhao M, Cui W, Hu X, Ma Z (2022) Anti-
hyperlipidemic and ameliorative effects of 
chickpea starch and resistant starch in 
mice with high fat diet induced obesity are 
associated with their multi-scale structural 
characteristics. Food & Function 13 (9): 

https://doi.org/10.1016/j.numecd.2009.08.012
https://doi.org/10.1016/j.numecd.2009.08.012
https://doi.org/10.3390/nu8120766
https://doi.org/10.1016/j.foodres.2021.110790
https://doi.org/10.1016/j.foodres.2021.110790
https://doi.org/10.3390/ijms20112644
https://doi.org/10.1071/CP21030
https://doi.org/10.1007/s10930-021-09979-4
https://doi.org/10.1007/s10930-021-09979-4
https://doi.org/10.1016/j.tifs.2022.03.028
https://doi.org/10.59797/ija.v68i1.195
https://doi.org/10.3390/su12219008
https://doi.org/10.9734/IJPSS/2022/v34i133097
https://doi.org/10.9734/IJPSS/2022/v34i133097
https://doi.org/10.1053/j.jrn.2020.04.005
https://doi.org/10.3390/nu14214547
https://doi.org/10.3390/foods12081574
https://doi.org/10.3390/antiox9030268


2024, 4(1): 30-42                                                                                                                                     Cell. Mol. Biomed. Rep. 

40 | P a g e  
 

5135-5152. doi: 
https://doi.org/10.1039/D1FO04354D 

30. Syed QA, Rashid Z, Ahmad MH, Shukat R, 
Ishaq A, Muhammad N, Rahman HUU 
(2020) Nutritional and therapeutic 
properties of fenugreek (Trigonella 
foenum-graecum): a review. International 
Journal of Food Properties 23 (1): 1777-
1791. doi: 
https://doi.org/10.1080/10942912.2020.
1825482 

31. Roy F, Boye J, Simpson B (2010) Bioactive 
proteins and peptides in pulse crops: Pea, 
chickpea and lentil. Food research 
international 43 (2): 432-442. doi: 
https://doi.org/10.1016/j.foodres.2009.09
.002 

32. Aisa HA, Gao Y, Yili A, Ma Q, Cheng Z 
(2019) Chapter 39 - Beneficial Role of 
Chickpea (Cicer arietinum L.) Functional 
Factors in the Intervention of Metabolic 
Syndrome and Diabetes Mellitus. In: 
Watson RR, Preedy VR (eds) Bioactive 
Food as Dietary Interventions for Diabetes 
(Second Edition). Academic Press, pp 615-
627. doi:https://doi.org/10.1016/B978-0-
12-813822-9.00039-4 

33. Madurapperumage A, Tang L, Thavarajah 
P, Bridges W, Shipe E, Vandemark G, 
Thavarajah D (2021) Chickpea (Cicer 
arietinum L.) as a source of essential fatty 
acids–a biofortification approach. Frontiers 
in Plant Science 12: 734980. doi: 
https://doi.org/10.3389/fpls.2021.734980 

34. Gül MK, Egesel CÖ, Turhan H (2008) The 
effects of planting time on fatty acids and 
tocopherols in chickpea. European Food 
Research and Technology 226: 517-522. 
doi: https://doi.org/10.1007/s00217-007-
0564-5 

35. Zhang Y, Su D, He J, Dai Z, Asad R, Ou S, 
Zeng X (2017) Effects of ciceritol from 
chickpeas on human colonic microflora and 
the production of short chain fatty acids by 
in vitro fermentation. LWT-Food Science 
and Technology 79: 294-299. doi: 
https://doi.org/10.1016/j.lwt.2017.01.040 

36. Byanju B, Rahman MM, Hojilla-Evangelista 
MP, Lamsal BP (2020) Effect of high-power 
sonication pretreatment on extraction and 
some physicochemical properties of 
proteins from chickpea, kidney bean, and 
soybean. International Journal of Biological 
Macromolecules 145: 712-721. doi: 

https://doi.org/10.1016/j.ijbiomac.2019.1
2.118 

37. Mokni Ghribi A, Sila A, Maklouf Gafsi I, 
Blecker C, Danthine S, Attia H, Bougatef A, 
Besbes S (2015) Structural, functional, and 
ACE inhibitory properties of water-soluble 
polysaccharides from chickpea flours. 
International Journal of Biological 
Macromolecules 75: 276-282. doi: 
https://doi.org/10.1016/j.ijbiomac.2015.0
1.037 

38. Demirkesen-Bicak H, Tacer-Caba Z, 
Nilufer-Erdil D (2018) Pullulanase 
treatments to increase resistant starch 
content of black chickpea (Cicer arietinum 
L.) starch and the effects on starch 
properties. International Journal of 
Biological Macromolecules 111: 505-513. 
doi: 
https://doi.org/10.1016/j.ijbiomac.2018.0
1.026 

39. Rincon L, Braz Assunção Botelho R, de 
Alencar ER (2020) Development of novel 
plant-based milk based on chickpea and 
coconut. LWT 128: 109479. doi: 
https://doi.org/10.1016/j.lwt.2020.10947
9 

40. Lopes M, Pierrepont C, Duarte CM, Filipe A, 
Medronho B, Sousa I (2020) Legume 
Beverages from Chickpea and Lupin, as 
New Milk Alternatives. Foods 9 (10): 1458. 
doi: 
https://doi.org/10.3390/foods9101458 

41. Duarte CM, Mota J, Assunção R, Martins C, 
Ribeiro AC, Lima A, Raymundo A, Nunes 
MC, Ferreira RB, Sousa I (2022) New 
alternatives to milk from pulses: Chickpea 
and lupin beverages with improved 
digestibility and potential bioactivities for 
human health. Frontiers in Nutrition 9: 
852907. doi: 
https://doi.org/10.3389/fnut.2022.85290
7 

42. Vogelsang-O’Dwyer M, Zannini E, Arendt 
EK (2021) Production of pulse protein 
ingredients and their application in plant-
based milk alternatives. Trends in Food 
Science & Technology 110: 364-374. doi: 
https://doi.org/10.1016/j.tifs.2021.01.090 

43. Rasika DMD, Vidanarachchi JK, Rocha RS, 
Balthazar CF, Cruz AG, Sant’Ana AS, 
Ranadheera CS (2021) Plant-based milk 
substitutes as emerging probiotic carriers. 
Current Opinion in Food Science 38: 8-20. 

https://doi.org/10.1039/D1FO04354D
https://doi.org/10.1080/10942912.2020.1825482
https://doi.org/10.1080/10942912.2020.1825482
https://doi.org/10.1016/j.foodres.2009.09.002
https://doi.org/10.1016/j.foodres.2009.09.002
https://doi.org/10.1016/B978-0-12-813822-9.00039-4
https://doi.org/10.1016/B978-0-12-813822-9.00039-4
https://doi.org/10.3389/fpls.2021.734980
https://doi.org/10.1007/s00217-007-0564-5
https://doi.org/10.1007/s00217-007-0564-5
https://doi.org/10.1016/j.lwt.2017.01.040
https://doi.org/10.1016/j.ijbiomac.2019.12.118
https://doi.org/10.1016/j.ijbiomac.2019.12.118
https://doi.org/10.1016/j.ijbiomac.2015.01.037
https://doi.org/10.1016/j.ijbiomac.2015.01.037
https://doi.org/10.1016/j.ijbiomac.2018.01.026
https://doi.org/10.1016/j.ijbiomac.2018.01.026
https://doi.org/10.1016/j.lwt.2020.109479
https://doi.org/10.1016/j.lwt.2020.109479
https://doi.org/10.3390/foods9101458
https://doi.org/10.3389/fnut.2022.852907
https://doi.org/10.3389/fnut.2022.852907
https://doi.org/10.1016/j.tifs.2021.01.090


Cell. Mol. Biomed. Rep.                                                                                                                                     2024, 4(1): 30-42 

41 | P a g e  
 

doi: 
https://doi.org/10.1016/j.cofs.2020.10.02
5 

44. McClements DJ (2020) Development of 
next-generation nutritionally fortified 
plant-based milk substitutes: Structural 
design principles. Foods 9 (4): 421. doi: 
https://doi.org/10.3390/foods9040421 

45. McClements DJ, Newman E, McClements IF 
(2019) Plant‐based milks: A review of the 
science underpinning their design, 
fabrication, and performance. 
Comprehensive Reviews in Food Science 
and Food Safety 18 (6): 2047-2067. doi: 
https://doi.org/10.1111/1541-
4337.12505 

46. Mikkola M, Risku-Norja H (2014) 
Discursive transformations within the food 
system towards sustainability: Climate 
change and dairy. International Journal of 
Sustainable Development 8 17 (1): 62-77. 
doi: 
https://doi.org/10.1504/IJSD.2014.05843
7 

47. Varela‐Ortega C, Blanco‐Gutiérrez I, 
Manners R, Detzel A (2022) Life cycle 
assessment of animal‐based foods and 
plant‐based protein‐rich alternatives: a 
socio‐economic perspective. Journal of the 
Science of Food and Agriculture 102 (12): 
5111-5120. doi: 
https://doi.org/10.1002/jsfa.11655 

48. Zhang P, Tang F, Cai W, Zhao X, Shan C 
(2022) Evaluating the effect of lactic acid 
bacteria fermentation on quality, aroma, 
and metabolites of chickpea milk. Frontiers 
in Nutrition 9: 1069714. doi: 
https://doi.org/10.3389/fnut.2022.10697
14 

49. Tangyu M, Fritz M, Aragao-Börner R, Ye L, 
Bogicevic B, Bolten CJ, Wittmann C (2021) 
Genome-based selection and application of 
food-grade microbes for chickpea milk 
fermentation towards increased L-lysine 
content, elimination of indigestible sugars, 
and improved flavour. Microbial Cell 
Factories 20 (1): 1-21. doi: 
https://doi.org/10.1186/s12934-021-
01595-2 

50. Rajasekharan SK, Paz‐Aviram T, Galili S, 
Berkovich Z, Reifen R, Shemesh M (2021) 
Biofilm formation onto starch fibres by 
Bacillus subtilis governs its successful 
adaptation to chickpea milk. Microbial 

Biotechnology 14 (4): 1839-1846. doi: 
https://doi.org/10.1111/1751-
7915.13665 

51. Benali A, En-Nahli Y, Noutfia Y, Elbaouchi 
A, Kabbour MR, Gaboun F, El Maadoudi EH, 
Benbrahim N, Taghouti M, Ouhssine M 
(2021) Nutritional and technological 
optimization of wheat-chickpea-milk 
powder composite flour and its impact on 
rheological and sensorial properties of 
leavened flat bread. Foods 10 (8): 1843. 
doi: 
https://doi.org/10.3390/foods10081843 

52. Vallath A, Shanmugam A (2022) Study on 
model plant based functional beverage 
emulsion (non-dairy) using ultrasound – A 
physicochemical and functional 
characterization. Ultrasonics 
Sonochemistry 88: 106070. doi: 
https://doi.org/10.1016/j.ultsonch.2022.1
06070 

53. Clark S, Duncan AM (2017) The role of 
pulses in satiety, food intake and body 
weight management. Journal of Functional 
Foods 38: 612-623. doi: 
https://doi.org/10.1016/j.jff.2017.03.044 

54. Vijay S, Bhuvaneswari K, Gajendran G 
(2015) Assessment of grain damage and 
weight loss caused by Sitophilus oryzae (L.) 
feeding on split pulses. Agricultural Science 
Digest-A Research Journal 35 (2): 111-115. 
doi: http://dx.doi.org/10.5958/0976-
0547.2015.00019.1 

55. Jenkins DJ, Kendall CW, Augustin LS, 
Mitchell S, Sahye-Pudaruth S, Mejia SB, 
Chiavaroli L, Mirrahimi A, Ireland C, 
Bashyam B (2012) Effect of legumes as 
part of a low glycemic index diet on 
glycemic control and cardiovascular risk 
factors in type 2 diabetes mellitus: a 
randomized controlled trial. Archives of 
internal medicine 172 (21): 1653-1660. 
doi: 
https://doi.org/10.1001/2013.jamaintern
med.70 

56. Yust M, x, a M, Pedroche J, Girón-Calle J, 
Alaiz M, Millán F, Vioque J (2003) 
Production of ace inhibitory peptides by 
digestion of chickpea legumin with 
alcalase. Food Chemistry 81 (3): 363-369. 
doi: https://doi.org/10.1016/S0308-
8146(02)00431-4 

57. Pälchen K, Bredie WLP, Duijsens D, Isaac 
Alfie Castillo A, Hendrickx M, Van Loey A, 

https://doi.org/10.1016/j.cofs.2020.10.025
https://doi.org/10.1016/j.cofs.2020.10.025
https://doi.org/10.3390/foods9040421
https://doi.org/10.1111/1541-4337.12505
https://doi.org/10.1111/1541-4337.12505
https://doi.org/10.1504/IJSD.2014.058437
https://doi.org/10.1504/IJSD.2014.058437
https://doi.org/10.1002/jsfa.11655
https://doi.org/10.3389/fnut.2022.1069714
https://doi.org/10.3389/fnut.2022.1069714
https://doi.org/10.1186/s12934-021-01595-2
https://doi.org/10.1186/s12934-021-01595-2
https://doi.org/10.1111/1751-7915.13665
https://doi.org/10.1111/1751-7915.13665
https://doi.org/10.3390/foods10081843
https://doi.org/10.1016/j.ultsonch.2022.106070
https://doi.org/10.1016/j.ultsonch.2022.106070
https://doi.org/10.1016/j.jff.2017.03.044
http://dx.doi.org/10.5958/0976-0547.2015.00019.1
http://dx.doi.org/10.5958/0976-0547.2015.00019.1
https://doi.org/10.1001/2013.jamainternmed.70
https://doi.org/10.1001/2013.jamainternmed.70
https://doi.org/10.1016/S0308-8146(02)00431-4
https://doi.org/10.1016/S0308-8146(02)00431-4


2024, 4(1): 30-42                                                                                                                                     Cell. Mol. Biomed. Rep. 

42 | P a g e  
 

Raben A, Grauwet T (2022) Effect of 
processing and microstructural properties 
of chickpea-flours on in vitro digestion and 
appetite sensations. Food Research 
International 157: 111245. doi: 
https://doi.org/10.1016/j.foodres.2022.11
1245 

58. Borja R, Rincón B, Raposo F, Domı́nguez 
JR, Millán F, Martı́n A (2004) Mesophilic 

anaerobic digestion in a fluidised-bed 
reactor of wastewater from the production 
of protein isolates from chickpea flour. 
Process Biochemistry 39 (12): 1913-1921. 
doi: 
https://doi.org/10.1016/j.procbio.2003.09
.022 

 

 

How to Cite This Article:   

 

Download citation:   

 

 

 Copyright © 2024 by the author(s). This is an open access article distributed 

under the terms and conditions of the Creative Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/) 

Kakaei M, Rehman FU, Fazeli F (2024) The effect of chickpeas metabolites on human 
diseases and the application of their valuable nutritional compounds suitable for human 
consumption. Cellular, Molecular and Biomedical Reports 4 (1): 30-42. doi: 
10.55705/cmbr.2023.395591.1153 

RIS; EndNote; Mendeley; BibTeX; APA; MLA; HARVARD; VANCOUVER 

https://doi.org/10.1016/j.foodres.2022.111245
https://doi.org/10.1016/j.foodres.2022.111245
https://doi.org/10.1016/j.procbio.2003.09.022
https://doi.org/10.1016/j.procbio.2003.09.022
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.cmbr-journal.com/?_action=export&rf=ris&rc=175511
https://www.cmbr-journal.com/?_action=export&rf=enw&rc=175511
https://www.cmbr-journal.com/?_action=export&rf=ris&rc=175511
https://www.cmbr-journal.com/?_action=export&rf=bibtex&rc=175511
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

