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ABSTRACT

Background: Legumes hold a prominent position among the foundational ingredients of
Southern Mediterranean cuisine. Aims: This comprehensive review offers an exploration into
the significance of traditional legume-based foods within this culinary landscape, focusing on
their cultural significance, nutritional value, and extensive array of dishes. Methods: This
study conducted a comprehensive review of traditional legume-based foods in Middle Eastern
and North African cuisines by accessing scholarly databases like PubMed, Scopus, and Web
of Science, and consulting grey literature from international organizations and government
agencies. The search strategy combined keywords and controlled vocabulary terms to identify
relevant publications in English or Arabic from January 2000 to May 2024, focusing on
traditional recipes, cooking methods, nutritional profiles, cultural significance, and historical
contexts. Results: Central to these culinary traditions are legumes such as chickpeas, lentils,
and fava beans, renowned for their richness in proteins, fibers, and essential micronutrients.
The review catalogs 34 traditional dishes from the Southern Mediterranean region including
Tunisia, Egypt, Morocco, Algeria, Syria, Palestine, and Lebanon. These dishes exemplify the
region's remarkable culinary diversity, where each dish represents a narrative thread of regional
cuisine. Conclusion: It is also important to acknowledge the commercialization of traditional
legume-based dishes is driven by globalization trends and the rising demand for convenient
and culturally diverse food options worldwide. As such, educational and culinary initiatives
play a pivotal role in preserving and promoting these culinary practices. For future research
actions, there is a need to evaluate these traditional dishes' nutritional quality, and
sustainability and explore consumer perceptions.

Keywords: Chickpeas, Lentils, Faba, Peas, Ethnic Food, Nutritional Quality, Versatility,
Traditional Cuisine, Levant, North Africa.
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1 Introduction

Legumes have emerged as a cornerstone of traditional diets
across various cultures. Domesticated during the Neolithic
period, legumes have been cultivated across various
civilizations and epochs (Capasso et al., 2024; Huebbe &
Rimbach, 2020). This versatile family, including beans,
lentils, chickpeas, and peas, has long been recognized for
their nutritional value, affordability, and sustainability.
Today, the Leguminosae family comprises over 19,000
extant species (Ambika et al., 2022). In the Southern
Mediterranean region, legumes have been integral to the
region's culinary heritage and cultural identity, shaping
traditional dishes and culinary traditions (Ambika et al.,
2022). Particularly, chickpeas, lentils, and faba beans form
the foundation of many traditional dishes (Guerra-Garcia et
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al., 2022; Othmani & Wadie, 2021). Their availability,
versatility, affordability, taste, and nutritional value have
made them indispensable ingredients (Boukid et al., 2019).
Historically, legumes have served as a staple food source,
providing essential nutrients and sustenance to communities
across the Mediterranean basin (Ferreira et al., 2021; Ofoedu
etal.,, 2022).

Despite their historical importance, legumes experienced a
period of relative obscurity in modern diets, overshadowed
by the rise of processed foods and animal-based proteins
(Boukid et al., 2019). However, increased awareness of the
environmental and health benefits of plant-based diets has
driven legumes back into the spotlight. Recognizing the role
of legumes in promoting nutrition security, sustainable
agriculture, and biodiversity conservation, the initiatives of
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the Food and Agriculture Organization (FAO) further
boosted the promotion of their cultivation and consumption
worldwide (FAO, 2016).

Traditional legume-based foods are regaining recognition as
a path to achieve several Sustainable Development Goals
(SDGs) set by the United Nations (United Nations, 2015).
These time-tested culinary practices promote No Hunger
(SDG 2) by offering readily available, nutrient-rich sources
of protein. They contribute to Good Health and Well-being
(SDG 3) through their balanced composition and potential
health benefits. Additionally, the preservation and
promotion of these traditional foods safeguard cultural and
natural heritage (SDG 11), ensuring the continuation of
these valuable knowledge systems and practices for future

generations.

North African and Middle Eastern cuisine has experienced a
significant rise in popularity in Western countries over the
past few decades (Dhliwayo et al., 2022; Mefleh et al,
2022). This trend could be attributed to factors such as
increased immigration from Middle Eastern countries, the
proliferation of Middle Eastern restaurants in urban centers,
and the growing influence of social media and culinary
tourism. The resurgence of interest in traditional legume-
based foods was driven by a growing appreciation for their
nutritional value and cultural significance (Herndndez-Lépez
et al., 2022). Traditional recipes and culinary practices
centered around legumes highlighted their affordability and
accessibility (Boronat et al., 2023). In this light, this review
aims to explore the heritage of legume-based foods in the
Southern Mediterranean region, examining their historical
significance, nutritional benefits, and culinary diversity.

2 Methods

This study conducted a comprehensive review of traditional
legume-based foods across Middle Eastern and North African
cuisines. The research methodology involved accessing
scholarly databases, including PubMed, Scopus, and Web of
Science, to identify relevant peer-reviewed articles, review
papers, and ethnographic studies published between 2000 and
2024. Additionally, grey literature, such as reports from
international organizations and government agencies, was
consulted to supplement the academic literature and provide
insights into culinary practices and cultural traditions within
the region. The search strategy utilized a combination of
keywords and controlled vocabulary terms related to legume-
based dishes, Middle Eastern and North African cuisines,
cultural heritage, culinary traditions, and sustainable food
systems. The inclusion criteria encompassed publications
written in English or Arabic that focused on traditional
recipes, cooking methods, nutritional profiles, cultural
significance, and historical contexts of legume-based foods
prevalent in the study region. Furthermore, to ensure the
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comprehensiveness of the review, reference lists of identified
articles and books were manually searched for additional

relevant sources.

The period of time considered for this review spanned from
January 2000 to May 2024, allowing for the inclusion of
recent publications and emerging research trends in the field
of food studies and culinary anthropology. By adopting a
systematic approach to data collection and synthesis, this
study aimed to provide a comprehensive overview of
traditional legume-based foods in Middle Eastern and North
African cuisines, with a focus on their cultural significance,
nutritional attributes, and implications for sustainable food
systems.

3 Historical context of legume
consumption in the Southern
Mediterranean region

During the Paleozoic era, around 500 million years ago, land
plants began to evolve, giving rise to various morphotypes and
eventually leading to the emergence of different plant species
(Servais et al., 2019). However, the evolutionary history of
plants is not fully understood due to limited fossil records of
plant progenitors and morphotypes. The evolution of
flowering plants, or angiosperms, is believed to have occurred
during the late Permian, approximately 275 million years ago
(Salomo et al., 2017).

The Leguminosae family, commonly known as legumes,
ranks as the third largest family among flowering plants. The
divergence and evolution of legumes are subject to
speculation (Ambika et al., 2022). Following the Cretaceous-
Paleogene boundary (KPB), legumes emerged as ecologically
dominant or co-dominant species across various vegetation
types. Fossil evidence indicates that this rise in prominence
coincided with the proliferation of several extensively studied
animal clades, such as Placentalia and Neoaves (Koenen et al.,
2021). While no legume fossils have been definitively
identified before the KPB, the family's abundance and
diversity are evident in the late Paleocene, coinciding with the
emergence of modern-type rainforests (Herrera et al., 2019).
Fossil evidence indicates the presence of stem group
representatives of legume subfamilies close to the Paleocene—
Eocene Thermal Maximum (PETM), approximately 58
million years ago (Herrera et al., 2019). Plant domestication
is widely accepted to have commenced approximately 12,000
years ago in the Fertile Crescent (Begna, 2020). However,
recent evidence suggests the domestication of some plants in
Africa might have occurred slightly earlier, potentially around
15,000 years ago (Purugganan, 2019). More research is
needed to solidify the exact timeline.

i
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Chickpea (Cicer arietinum) was found within the late 10
millennium B.P. strata at Tell el-Kerkh, situated in northwest
Syria (Tanno & Willcox, 2006). The beginnings of the
cultivation of chickpeas can be traced back to early discoveries
at Tell el-Kerkh in northwest Syria, dating back to the late
10™ millennium B.P (Zeder, 2011). The chickpea was first
domesticated in the Fertile Crescent 10,000 years ago
(Igolkina et al., 2023). Its spread or diversification in the
Middle East, South Asia, Ethiopia, and the Western
Mediterranean remains unclear.

Faba bean (Vicia faba L.) was also among the first
domesticated legumes. Its presence has been documented

alongside chickpeas at the same site (Zeder, 2011). The Pre-
Pottery Neolithic B site of Yiftah’el, situated in the Southern
Levant, is notable for its abundant findings of ancient faba
bean remains, radiocarbon dated to the 10®-millennium cal.
BP (Ambika et al., 2022; Caracuta et al., 2015). Notably, the
large-seeded modern faba bean variety is not observed in the
Near East until around AD 1000 (Zeder, 2011).

Pea (Pisum sativum L.) is considered one of the founding
crops originating from the Near East (Munoz et al., 2017). It
is associated with two wild species: Pisum sativum subsp.
elatius, which has a broad distribution primarily centered in
the Mediterranean region, and Pisum fulvum, which is
confined to the regions of Syria, Lebanon, Palestine, and
Jordan (Trnény et al., 2018). It was domesticated
approximately 10,000 years ago in the Mediterranean region,
particularly in the Middle East.

Lentil (Lens culinaris Medik.) has been unearthed from
archaeological sites dating back to the Neolithic period,
although the exact locations of domestication remain
uncertain (L. Lucas & Fuller, 2020). Pre-domestication
cultivation of lentils, particularly L. orientalis, occurred
during the Pre-Pottery Neolithic A (PPNA; 11,600-10,800
cal BP) at sites like Jerf el Ahmar (Syria) and Netiv HaGdud
(Jordan Valley) (Zeder, 2011). In the subsequent Pre-Pottery
Neolithic B (PPNB; 10,800-8,500 BP) period in the southern
Levant, lentils were widely cultivated alongside domesticated
(Liber et al., 2021; Sonnante et al., 2009).

4 Nutritional quality of the main
legumes

Faba beans, chickpeas, lentils, and peas are all nutrient-rich
legumes that offer numerous health benefits. They hold a
significant place in the Southern Mediterranean diet due to
their health-promoting properties. The data in Table 1 are
relative to mature seeds, cooked, boiled, and without salt.
This provides an important context for understanding the
nutritional composition of the legumes in their prepared
form, which is commonly consumed. It ensures that the
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comparisons made among the different legumes are based on
a consistent measure, allowing for an accurate assessment of
their nutritional value.

Faba beans, chickpeas, lentils, and peas are relatively low in
calories and fat but rich in proteins and fibers (Boukid et al.,
2019; Boukid & Castellari, 2022). They are also abundant in
essential minerals such as iron, magnesium, and potassium,
crucial for various functions including muscle function and
blood pressure regulation (Cucci et al., 2019; Moreno-Araiza
et al., 2023). Moreover, they contain notable amounts of
vitamins like vitamin C, acting as antioxidants and
supporting immune function, and B vitamins, essential for
energy production. Faba beans are particularly rich in
arginine, an amino acid vital for heart health and immune
function (Abdel-Aal et al., 2019; Liu et al., 2022). Chickpeas
are particularly high in lysine, an essential amino acid crucial
for protein synthesis and tissue repair (Boukid, 2021b).
Lentils are particularly rich in isoleucine, leucine, and valine,
branched-chain amino acids vital for muscle growth and
repair (Marchini et al.,, 2021). Peas are high in lysine,
threonine, and phenylalanine, essential amino acids crucial
for various physiological functions (Boukid et al., 2021).

While faba beans, chickpeas, lentils, and peas are nutrient-
rich legumes brimming with health benefits, they also contain
some anti-nutritional factors like phytic acid and lectins
(Sinkovi¢ et al., 2023). These can potentially interfere with
the absorption of certain minerals. These anti-nutritional
factors can be significanty reduced through simple
preparation methods commonly used in Southern
Mediterranean cuisine (Samtiya et al.,, 2020). Soaking
legumes overnight in water, followed by boiling or stewing,
effectively reduces a substantial amount of these compounds
(Zanella-Diaz et al., 2014). Additionally, fermentation, a
traditional practice in many Mediterranean recipes, can
further decrease anti-nutritional factors while enhancing their
digestibility and nutrient bioavailability (Ibrahim et al., 2002;
Sathya & Siddhuraju, 2015). These culinary techniques not
only preserve the nutritional integrity of legume-based dishes
but also enhance their health benefits, making them an
integral part of balanced diets.

5 Culinary and cultural significance
of traditional legume-based foods

Traditional Middle Eastern and North African legume-based
dishes were compressively examined by going through their
respective  origins, cultural nuances, and culinary
methodologies. These dishes represent a merger of historical
culinary practices, reflecting the intricate interplay between
ethnic preferences, cultural habits, and socio-historical
contexts within the region.
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Table 1. Nutritional quality of mature seeds of faba bean, chickpea, lentil, and peas (cooked, boiled, without salt) according to the
USDA database (per 100 g dry matter) *

Recommended Diet Allowances

Name Unit | Faba bean Chickpea Lentil Peas (RDAEs) for adults (DeSalvo et
al., 2016)
Energy keal 386110 412164 382116 38084  Males: 25003 (;Z%OFemaleS: 1800-
Protein g 26.677.6 22.268.86 29.679.02 24.255.36 Males: 56, Females: 46
Total lipid (fat) g 1.400.4 6.512.59 1.250.38 1.000.22 20-35% of total calories
Ash g 2.840.81 2.310.92 2.730.83 4.160.92 -
Carbohydrate, by difference g 68.7719.6 = 68.8427.4 = 66.1220.1 = 70.5915.6 130
Fiber, total dietary g 18.955.4 19.107.6 25.997.9 24.895.5 Males: 38, Females: 25
Total Sugars ¢ 639182 120648 59218 2683593 imitaddedsugars o <10% of
total calories

Calcium, Ca mg 12636 123.1249 62.5019 122.1727 1000
Iron, Fe mg 5.31.5 7.262.89 10.953.33 6.971.54 Males: 8, Females: 18
Magnesium, Mg mg 15143 12148 11836 17639 Males: 400-420, Females: 310-320
Phosphorus, P mg 439125 422168 592180 529117 700
Potassium, K mg 940268 731291 1214369 1226271 4700
Sodium, Na mg 17.545 17.597 6.582 1081.45239 1500 (AI); limit to less than 2300
Zinc, Zn mg 3.541.01 3.841.53 4.181.27 5.381.19 Males: 11, Females: 8
Copper, Cu mg 0.910.259 0.880.352 0.830.251 0.780.173 0.9
Manganese, Mn mg 1.480.421 2.591.03 1.630.494 2.380.525 Males: 2.3, Females: 1.8
Selenium, Se ug 9.122.6 9.303.7 9.212.8 8.601.9 55
Vitamin C, total ascorbic acid  mg 1.050.3 3.271.3 4.931.5 64.2514.2 Males: 90, Females: 75
Thiamin mg = 0.340.097  0.290.116 = 0.560.169  1.170.259 Males: 1.2, Females: 1.1
Riboflavin mg 0.310.089 0.160.063 0.240.073 0.670.149 Males: 1.3, Females: 1.1
Niacin mg 2.490.711 1.320.526 3.491.06 9.142.02 Males: 16, Females: 14
Pantothenic acid mg | 0.550.157 = 0.720.286 = 2.100.638 = 0.690.153 5
Vitamin B-6 mg 0.250.072 0.350.139 0.590.178 0.980.216 = Males: 1.3-1.7, Females: 1.3-1.5
Folate, total pg 365104 432172 595181 28563 400

Limit to less than 10% of total

Fatty acids, total saturated g 0.2320.066 = 0.6760.269 = 0.1740.053 0.1760.039 calories

SFA 14:0 g 0.0040.001 = 0.0100.004 0.0030.001 0.0000 -

SFA 16:0 g 0.1890.054  0.5400.215 = 0.1480.045 0.1580.035 =

SFA 18:0 g 0.0280.008 = 0.0930.037 = 0.0160.005 = 0.0180.004 -

Fatty acids, total g 02770.079 14650583 0.2110.064 0.0860.019 ,
monounsaturated

Fatty acids, total g 0.5750.164 2.9151.16  0.5760.175 = 0.4620.102 5-10% of total calories
polyunsaturated

PUFA 18:2 g 0.5330.152  2.7891.11  0.4510.137 = 0.3710.082 -

PUFA 18:3 g 0.0420.012 = 0.1080.043 = 0.1220.037 = 0.0860.019 -
Tryptophan g 0.2530.072 = 0.2140.085 = 0.2660.081 =~ NMNM 5 mg/kg body weight/day
Threonine g 0.9470.27  0.8270.329 = 1.0630.323 NMNM 15 mg/kg body weight/day
Isoleucine g 1.0740.306 = 0.9550.38 1.2830.39 NMNM 19 mg/kg body weight/day
Leucine g 2.0070.572 = 1.5850.631 | 2.1510.654 =~ NMNM 42 mg/kg body weight/day
Lysine g 1.7050.486 = 1.4900.593  2.0720.63 = 1.4210.314 38 mg/kg body weight/day
Methionine g 0.2180.062 = 0.2910.116  0.2530.077 = 0.3670.081 19 mg/kg body weight/day
Cystine g 0.3400.097 = 0.2990.119  0.3880.118 0.1450.032 -
Phenylalanine g 1.1260.321 = 1.1930.475 = 1.4640.445 0.8960.198 33 mg/kg body weight/day
Tyrosine g 0.8460.241 = 0.5530.22  0.7930.241 = 0.5070.112 -

Nor. Afr. J. Food Nutr. Res. ® Volume 8 * Issue 17 © 2024 " ,;
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Table 1. continued

Recommended Diet Allowances
Name Unit | Faba bean Chickpea Lentil Peas (RDA:s) for adults (DeSalvo et al.,
2016)

Tyrosine g 0.8460.241 = 0.5530.22  0.7930.241 0.5070.112 -
Valine g 1.1860.338 = 0.9350.372 = 1.4740.448 = 1.0500.232 24 mg/kg body weight/day
Arginine g 2.4630.702 2.0980.835 2.2930.697 1.9140.423 -
Histidine g 0.6770.193 | 0.6130.244 | 0.8360.254 = 0.4750.105 14 mg/kg body weight/day
Alanine g 1.0910.311  0.9550.38 = 1.2400.377 1.0720.237 =
Aspartic acid g 2.9790.849 = 2.6131.04 = 3.2830.998 @ 2.2170.49 -
Glutamic acid g 4.5261.29  3.8941.55 = 4.6051.4  3.3170.733 =
Glycine g 1.1190.319 = 0.9270.369 = 1.2070.367 @ 0.8240.182 -
Proline g 1.1230.32  0.9200.366 = 1.2400.377 = 0.7740.171 -
Serine g 1.2210.348 = 1.1230.447 = 1.3680.416 = 0.8100.179 -

Nm: Not mentioned.
* The values presented in this table are average values obtained from the USDA National Nutrient Database for Standard Reference. It is important to note
that the nutritional composition of legumes can vary depending on factors such as species, variety, agricultural practices, climate, and soil conditions

By examining the diverse array of traditional recipes (Table
2), this study aims to elucidate the intricate relationship
between gastronomy and cultural identity, offering insights
into the enduring culinary traditions that have shaped Middle
Eastern and North African cuisines over centuries.

5.1 Tajine

The term "tajine" has a rich historical significance in
Moroccan cuisine. It originated from the unique clay cooking
vessel known as a "tajine,"” which has been used for centuries
in North African and Middle Eastern cooking (Oktay &
Sadikoglu, 2018). The traditional tajine pot consists of two
parts: a shallow, circular base and a conical or dome-shaped
lid. This design allows for slow, even cooking and helps to
retain moisture, resulting in tender and flavorful dishes.
Historically, the tajine pot served as a versatile tool for
cooking various dishes, ranging from stews and soups to rice
and couscous. Its origins can be traced back to Berber
communities in North Africa, where it was used as a portable
cooking vessel by nomadic tribes. The clay material of the
tajine pot was readily available and well-suited to the harsh
desert environment, making it an essential part of Berber
culinary culture.

There are several variations of “Tajine". The version made
with legumes holds a significant place in Moroccan cuisine,
reflecting both the region's culinary traditions and the
historical importance of legumes as a staple food source. This
dish typically features chickpeas as a primary ingredient,
although variations may include other legumes such as lentils
or fava beans. Other ingredients might be added such as
vegetables, aromatic spices, and sometimes meat or poultry,
depending on regional variations and personal preferences
(Cambero et al., 2023).
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5.2 Bissara

Bissara is a Moroccan soup made primarily from dried fava
beans. Bissara is typically seasoned with garlic, cumin, and
paprika. Bissara, historically considered a "poor man's food"
due to its association with periods of scarcity and deprivation,
has undergone a remarkable transformation in recent years (J.
Lucas, 2023).” Bissara” in Egypt is a variation of the dish
found in Morocco and Tunisia. In Egypt, Bissara typically
consists of mashed fava beans, cooked with olive oil, garlic,
lemon juice, and various spices. It's often accompanied by
bread or vegetables. To prepare Bissara in Egypt, dried fava
beans are soaked overnight and then cooked until tender. The
cooked beans are then mashed or pureed, creating a thick and
creamy texture. In a separate pan, minced garlic is sautéed in
olive oil until fragrant, then added to the mashed beans along
with lemon juice, cumin, salt, and pepper. The mixture is
heated gently until warmed through and the flavors have
melded together.

5.3 Harira

Harira is a traditional soup that holds a special place in
Moroccan culture, particularly during the month of Ramadan
when it is traditionally served to break the fast (Oktay &
Sadikoglu, 2018). The base ingredients are chickpeas, lentils,
and tomatoes, as well as a blend of spices such as cinnamon,
turmeric, and ginger. It often features tender pieces of lamb
or beef.

5.4 Doubara

Doubara is a traditional Algerian soup made primarily from
broad beans and occasionally mixed with chickpeas
(Pasqualone et al., 2020). The main spices include salt, gatlic,
tomato sauce, coriander, cumin, lemon, oil, and paprika.

Nor. Afr. J. Food Nutr. Res. ® Volume 8 * Issue 18 ¢ 2024
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Table 2. Traditional Middle Eastern and North African dishes: origins, cultural significance, and culinary practices

i
Main Ingredients E\:/;):thl:dg Ethnic preferences and cultural habits

Tajine

Bissara

Harira

Doubara

Ghorbet Adas

Couscous with
legumes

Mujadara

Mujadara
bahiryeh

Lentil Kibbeh

Lablabi

Mermez

Ful medames

Fattat
Hummus

Hummus be

tahina

Yakhnat
Fassoulia

Market Loubia

Lebanese
Fasolia bi
lahme

Koshary

Morocco

Morocco

Morocco

Algeria

Middle
East

North
Africa

Middle
East

Middle
East

Middle
East

Tunisia

Tunisia

Egypt

Middle
East

Middle
East

Middle
East

Tunisia

Lebanon

Egypt

Chickpeas, vegetables, spices

Dried fava beans, garlic, cumin

Chickpeas, lentils, tomatoes

Broad beans, chickpeas

Lentils, onions, tomatoes

Couscous, legumes, vegetables

Lentils, rice, caramelized onions

Whole lentils, spices

Lentils, bulgur, onions, spices

Chickpeas, stale bread, spices

Lamb/beef, chickpeas, spices

Broad beans, lemon, cumin

Hummus, chickpeas, tahini

Chickpeas, tahini, garlic

White or red beans, meat, onions,
garlic, and tomato paste, green
beans, lamb/beef, spices

White beans, meat onion,
tomato, spices

Bean, meat, tomato, onion, spices
Lentils, chickpeas, wheat grains,

garlic, and onions, Peas,
vegetables, spices

Nor. Afr. J. Food Nutr. Res. ® Volume 8 * Issue 17 © 2024

Slow cooking in
a clay pot

Boiling, pureeing

Simmering

Simmering

Simmering

Steaming,
stewing

Cooking with

spices

Cooking
Shaping, baking,
or frying

Cooking,
blending

Boiling,
simmering

Boiling,
seasoning
Layering,

garnishing

Blending

Simmering

Boiling, cooking

Cooking

Cooking

Influenced by Berber culinary culture, (Oktay &
often served during festive occasions and ~ Sadikoglu,
family gatherings. 2018)
Histoﬂrically considered a "ppor m:?n's (J. Lucas,
food," often consumed during periods
. 2023)
of scarcity.
Traditionally served to break the fast- (Oktay &
during Ramadan, symbolizing Sadikoglu,
community and generosity. 2018)
Reflects Algcrlan culinary l}eﬂtage and is (Pasqualone
often enjoyed as a comforting dish
. et al., 2020)
during colder months.
Commonly consumed during the colder
1 (Sageer,
months, providing warmth and
2017)
comfort.
Often served as a staple dish during (Boukid,
family gatherings and celebrations. 2021a)
Known for its simplicity and (Al-Jawaldeh
Fordabiliey, often enjoyed as a comfort | CLr3 2020
?oda ty, often enjoyed asa comfore
oo¢ al., 2021)
Served as a main course or side dish, (Al-Jawaldeh
offering a nutritious and satisfying meal. et al., 2021)
Reflects dietary preferences for (Auman Pitts
vegetarian options, often served during & Kabalan,
Lent. 2022)
Enjoyed as a popular street food, (Kouki et al.,
providing a hearty and flavorful meal. 1989)
Served as a comforting dish during (Kaakf R
family gatherings and festive occasions Kould et al,
V8 8 ' 1989)
A common breakfast dish, often enjoyed (Elhusseiny
with bread or other accompaniments. | etal., 2018)
Ser\.red as part ofa mezze 3ssottment (AlJawaldeh
during festive occasions and
. etal., 2021)
celebrations.
Commonly consumed. as a dip or (AlJawaldeh
spread, often served with flatbread or
etal., 2021)
vegetables.
Enjoyed as a hearty and n Nutritious (Sageer,
meal, often served with rice or bread. 2017)
Kouki et al.,
Commonly consumed with bread ( 0;19:3;3; 2
Commonly consumed with bread or (Al-Jawaldeh
rice etal.,, 2021)
Considered Egypt's national dish, (Elhusseiny
commonly served from street carts. etal., 2018)

AfAc



F. Boukid Gastronomic heritage of legume foods in Southern Mediterranean cuisine

Table 2. continued

Cooking Ethnic preferences and cultural

Bazella w riz

Riz ouzi

Riz b foul
akhthar

Msabahat el
hommos

Adas bil
hamod

Koftet adas

Sumaghiya

Rummaniyeh

Salalatet el
hommos
chami

Hamleh

Bajela

Hummus
Balila

Thermis

Ghraiba

Bsissa

Lebanon

Middle
East

Middle
East

Middle
East

Middle
East

Middle

East

Palestine

Palestine

Syria

Middle
East

Middle
East

Lebanon

Egypt

Tunisia

Maghreb

region

Meat, peas, carrots, and tomato

Cooking

sauce, Chickpeas/fava beans,

Shaping, deep-

herbs, spices frying
Meat, peas, nuts, vegetables .
. Cooking,
(commonly carrots), and spices, .
g layering
Lentils, rice, pasta, tomato sauce
Meat, faba peas, carrots, tomato ~ Simmering,

sauce, rice serving over rice

Chickpeas, tahini, lemon juice,

Cooking,

garlic, and olive oil. Rice, minced 'mashing together

meats, peas, nuts, spices in a pot
Lentil, lemon juice Rice, green . .

! Simmering
fava beans, onions

Shaping, Mixing,

Lentil, Hummus, tahini, lemon

ishing,
juice, spices garm.s g
cooking
Tahini, flour, meat, herbs, sliced
chard, garbanzo beans, and spices, Simmering
Lentils, lemon juice, garlic
. . Simmering,
Lentils, eggplants, garlle, fmd cooking,
pomegranate or lemon juice, )
. . Shaping,
Lenitils, spices, herbs . .
frying/baking

Cooked chickpeas, tomatoes,
arsley, mint, green onions . .
P Y '8 ’ Cooking, boiling

cucumbers, and spices Meat,
sumac, tahini, vegetables

Chickpeas, vegetables, spices Mixing, dressing

Faba beans with garlic, lemon Various cooking,

juice, olive oil, and spices, Persian simmering
noodles, legumes, herbs, spices methods
Chickpeas seasoned with lemon
juice, garlic, and a variety of Boiling Various
spices such as cumin, Fresh cooking methods
chickpeas, pods

Pickled lupine beans with lemon,

Picklin
salt, and occasionally cumin and . g,
Simmering,
dry pepper flakes Fava beans, .
. .. mashing
garlic, lemon juice
Baking Boiling,

Chickpea flour, sugar, and >
. . seasoning in the

butters, lemon, garlic, cumin
oven

Wheat, batley, spices, and

Roasting, milling
chickpeas, Lupine beans, lemon,

Pickling,

salt, cumin seasoning

Served as a comforting and satisfying (Sageer,
meal during family gatherings. 2017)
Often prepared during special (Martin,
occasions and celebrations. 2021)

A common dish enjoyed throughout (Pasqualone
the region, often served with meat or

vegetables. i 2l 2020)
Consumed as part of breakfast or as a (Sagcer
light meal, often served with fresh N Ogl 7 ’
vegetables.

A simple and flavorful dish commonly (Kaale et al.,
enjoyed as part of everyday meals. 2023)
Known for its rich flavor and (Sageer
versatility, often served with rice or 5 Ogl 7 ’
salad.

Prepsrle.d‘for lfestlYe eccasxons, (Al-Jawaldeh
symbolizing hospitality and ctal, 2021)

community.

Enjoyed as a comforting and flavorful
dish during family gatherings. (Kalla, 2016)

Served as a refreshing salad or side (Corey,
dish, often paired with grilled meats. 1992)
Enjoyed as a seasonal delicacy, often (Books,
consumed during the spring months. 2024)
A common dish during Ramadan, (Books,
symbolizing simplicity and humility. 2024)
Served as a popular street food or (Almana,
snack, enjoyed with pita bread. 2000)
ial
Consumed as a snack or appetizer, (Celbrivll €2
often enjoyed in social settings DTS,
’ 1976)
Enjoyed as a sweet treat during (Kouki et al.,
religious and cultural festivals. 1989)
(Jrib1 et al.,
Consumed as a nutritious and 2019;
energizing breakfast option. Yahyaoui et
al., 2017)
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5.5 Chorbet Adas

Chorbet Adas, also known as lentil soup, is a traditional
Middle Eastern dish (Sageer, 2017). It is a soup made
primarily from lentils, which are simmered with onions,
garlic, tomatoes, and a blend of aromatic spices such as cumin
and turmeric. Some variations may include additional
ingredients like carrots, celery, or potatoes. Chorbet Adas is
typically served hot and may be garnished with fresh herbs
like cilantro or parsley and lemon juice for added flavor. It is
a popular food during the colder months.

5.6 Couscous with legumes

Originating from the Berber tribes of North Africa, couscous
has been a dietary staple for centuries, with evidence of its
consumption dating back to ancient times(Hammami et al.,
2022). While the base is primarily semolina, traditional
couscous dishes have several varieties from sweet to salty
(Boukid, 2021a). Couscous with legumes is a version that
consists of steaming couscous and preparing a stew that
includes several legumes such as chickpeas, lentils, and/or fava
beans, vegetables, onion, and oil. Once couscous is ready, it
is mixed with the liquid part of the stew, while the legumes
are added as a topping of the dish. It is consumed particularly
during the winter months. It is also a more affordable version
of that made with meat or fish (Hammami et al., 2022).

5.7 Mujadara

Mujadara is a popular Middle Eastern dish made primarily of
lentils, rice or bulgur, and caramelized onions. It is a staple in
many countries, including Lebanon, Syria, Palestine, and
Jordan (Haddad et al., 2021). The dish is known for its
simplicity, affordability, and rich flavor. The basic
preparation involves cooking coral or green lentils and rice
together, seasoned with spices like cumin and cinnamon (Al-
Jawaldeh et al., 2021). The key to mujadara's distinctive
flavor is the caramelized onions, which are slowly cooked
until golden brown and sweet, then mixed into the lentil and
rice mixture. Mujadara variations may include additional
ingredients like bulgur wheat, tomatoes, or garlic, depending
on regional preferences and personal tastes (Haddad et al.,
2021). It is a versatile dish that can be adjusted to suit
different dietary restrictions or flavor preferences.

5.8 Mujadara bahiryeh

Mujadara bahiryeh is a distinct dish in Middle Eastern
cuisine. It features a base of cooked whole lentils typically
seasoned with a blend of spices such as cumin and coriander.
Mujadara bahiryeh is often served as a main course or side

dish accompanied by bread (Al-Khusaibi, 2019).
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5.9 Lentil Kibbeh

Lentil kibbeh is a vegetarian version of the traditional Middle
Eastern dish known as kibbeh, which is typically made with
bulgur wheat and ground meat, often lamb or beef. Lentil
kibbeh replaces the meat with cooked lentils. To prepare lentil
kibbeh, cooked lentils are mixed with bulgur wheat, onions,
and a variety of spices, such as cumin, coriander, and
cinnamon, to create a flavorful mixture. This mixture is then
formed into a dough-like consistency and typically shaped
into oval or round patties. The kibbeh patties are either baked
or fried until golden brown and crispy on the outside while
remaining moist and tender on the inside (Auman Pitts &
Kabalan, 2022).

5.10 Lablabi

Lablabi is a traditional Tunisian dish comprising chickpeas as
its primary ingredient. The preparation involves the
utilization of torn pieces of stale bread and cooked chickpeas
(Kouki et al., 1989). Then, the cooking water of chickpea was
added to soften the bread and give the dish a thick paste
consistency. The seasoning of Lablabi is characterized by the
incorporation of olive oil, harissa, garlic, and cumin.
Additionally, in the modern version, tuna and boiled egg

might be added to the top of the dish.

5.11 Mermez

Mermez is a Tunisian stew made with lamb or beef,
chickpeas, onions, garlic, tomatoes, and a blend of spices such
as cumin, black pepper, and harissa (Kaak, 1983). The used
chickpea should be soaked overnight and then boiled in
water. Mermez is typically simmered until the meat is tender.
This dish is served accompanied by bread.

5.12 Ful medames

In Egypt, ful medames are made from broad beans, and it is
a common daily meal (Elhusseiny et al., 2018). Ful means
beans and "medames” translates to "buried," referring to the
traditional cooking method involving burying a pot
containing water and beans under hot coals to cook overnight
(J. Lucas, 2023). Preparation typically begins with dried
broad beans, necessitating soaking to soften before cooking.
The beans are then simmered over low heat for several hours
until tender.

In Tunisia, it can be called Ful medames or also Ful bil-
kammun due to the prominent use of cumin in its seasoning
(kammun means cumin). Broad beans are boiled alongside
lemon, then strained and seasoned with olive oil, cumin, and
harissa (chili pepper paste).
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5.13 Fattat Hummus

Fattat Hummus is a traditional Middle Eastern dish, with
different variations across countries like Egypt, Lebanon, and
Syria (Al-Jawaldeh et al., 2021). While the specific origins of
Fattat Hummus are unclear, it likely evolved over centuries to
utilize staple ingredients like hummus, chickpeas, and tahini.
To prepare Fattat Hummus, a layer of warm hummus is
spread on the bottom of a serving dish or plate. It is then
topped with a layer of cooked chickpeas or ful medames (fava
beans), followed by a generous drizzle of tahini sauce. The
dish is often garnished with toasted pine nuts or almonds,
chopped parsley, and a sprinkle of paprika or sumac for added
flavor and color. In some variations, pieces of toasted bread
or pita chips are added on top of the hummus and beans to
provide texture and absorb the flavors of the dish.
Additionally, a garlicky yogurt sauce may be poured over the
top for extra creaminess and tanginess (Al-Jawaldeh et al.,
2021).

5.14 Hummus be tahina

Hummus, also spelled as "hommos," is a popular Middle
Eastern dish made primarily from cooked and mashed
chickpeas blended with tahini (sesame seed paste), lemon
juice, garlic, and olive oil (Reister et al., 2020). It is a staple
in Levantine and Middle Eastern cuisine, where it is used as a
dip, spread, or accompaniment to various dishes (Al-Jawaldeh
et al., 2021). To prepare hummus, cooked chickpeas are
combined with tahini, lemon juice, minced garlic, and olive
oil in a food processor or blender. The mixture is then pureed
until smooth and creamy. Additional seasonings such as salt,
cumin, or paprika may be added to enhance the flavor
(Reister et al., 2020).

5.15 Yakhnat Fassoulia

Yakhnat Fassoulia also called "Loubia bil zeit" is a traditional
Middle Eastern dish, particularly popular in countries like
Lebanon, Syria, and Jordan. It is a stew made primarily with
white, red, or green beans, lamb or beef, and a variety of
aromatic spices. To prepare Yakhnat Fassoulia, green beans,
along with meat, onions, garlic, and tomato paste, are
simmered over low heat until the meat is tender (Sageer,
2017). The dish is seasoned with a blend of spices, which may
include cinnamon, cumin, paprika, and allspice, among
others. The stew is often accompanied by rice or bread. In
North African countries, this dish is called “Loubia Khadra”
which means green beans.

5.16 Market Loubiya

"Market Loubia” is a Tunisian dish made with white beans
with white or navy beans. It is a stew prepared with meat,
spices, and onion. This dish is similar to Lebanese Fasolia bi
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Lahme (Al-Jawaldeh et al., 2021). Beans are soaked and
cooked in water until softened then added to the stew made
with olive oil, tomato, and spices, along with lamb or beef.
The dish is typically served hot and accompanied by bread.

Loubia bil zeit is another dish made with green beans without
rice. In North African countries, this dish is called “Loubia
Khadra” which means green beans (Kouki et al., 1989). Both
dishes are stews made with green beans in pods with tomato,
meat, and onion.

5.17 Market Jelbena

Market jelbena is a traditional Tunisian peas stew. Makert
means stew while jelbana is pea in Tunisian dialect (Kaak,
1983). Typically prepared with a base of fresh or dried peas,
Market Jelbana incorporates a variety of vegetables such as
onions, garlic, tomatoes, carrots, and potatoes. Spices like
cumin, coriander, paprika, and saffron lend a distinctive
aroma and flavor profile to the stew. It is traditionally
accompanied by crusty bread. Yakhnat bazella is a Middle
Eastern variation of this dish and it is made with peas, carrots,
and meat (Kouki et al., 1989).

5.18 Falafel

Historically, falafel is believed to have originated in Egypt,
where it was made from fava beans. However, its popularity
spread throughout the Middle East, and today, it is consumed
across the region and beyond. Over time, chickpeas became a
common ingredient in falafel recipes, particularly in regions
where they were more abundant. The main ingredients in
falafel include ground chickpeas or fava beans (or a
combination of both), herbs such as parsley and cilantro,
aromatic spices like cumin and coriander, and onion. These
ingredients are combined and shaped into small balls or
patties before being deep-fried until crispy and golden brown
(Jabeen & Katsioloudes, 2013).

5.19 Koshary

Historically, the modern-day koshary originated in ancient
Egypt, known then as “Koshir” (Halawa, 2023). This ancient
name translates to “Food of the rites of the gods.” Koshir was
a breakfast dish consisting of whole brown lentils, chickpeas,
wheat grains, garlic, and onions cooked together over an open
fire in clay pots. Today, Koshary stands as one of Egypt's most
famous traditional dishes, widely consumed and available
from street carts. While it was initially served as a breakfast
meal, koshary is now consumed throughout the day,
including for lunch, dinner, and snacks. Originally, Koshary
was a dish made at home by combining leftover cooked rice,
grains, pieces of thin pasta, and other available cooked grains
or beans. Over time, it evolved into the classic recipe featuring
short macaroni, brown or yellow whole grain lentils, white
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rice, a spicy tomato sauce, and toppings of cooked chickpeas
and fried onions. Koshary is commonly served in specialty
full-service restaurants dedicated to the dish or from street
kiosks in Cairo and other major Egyptian cities (Elhusseiny et
al., 2018).

5.20 Bazella w riz

Bazella w riz is a traditional Lebanese pea stew with rice. It
consists of stewed meat, peas, carrots, and tomato sauce. The
cooking process involves preparing the rice separately from
the stew (Sageer, 2017). The meat stew is typically simmered
with peas, carrots, and tomato sauce until tender and
flavorful. Meanwhile, the rice is cooked using a standard
method. Upon completion, the stew is served over or next to
the cooked rice. This dish has gained widespread popularity
throughout the Middle East.

5.21 Riz ouzi

Rez ouzi, derived from the term "ouzi rice," denotes a specific
culinary preparation commonly found in Middle Eastern
cuisine. This dish features rice that is combined with minced
meats, peas, nuts, vegetables (commonly carrots), and spices.
Notably, all components are meticulously cooked together in
a single pot, with rice being added as the final ingredient. This
dish is often served during special occasions and celebrations
in the Middle East (Martin, 2021).

5.22 Riz b foul Akhdarakhthar

Riz b foul akhthar, denoting rice with green fava beans,
represents a common dish in Middle Eastern cuisine. The
preparation method involves sequential cooking processes to
ensure optimal texture and flavor integration. Initially, the
fava beans are subjected to heat along with oil and onions
until they reach a softened state. Subsequently, rice is
introduced into the mixture, followed by the addition of an
appropriate quantity of water, typically double the rice
volume. The dish is then simmered over low heat to allow for
gradual water absorption and complete cooking of both the
rice and fava beans (Pasqualone et al., 2020).

5.23 Msabahat el hommos

Msabahat el hommos refers to a traditional Middle Eastern
dish commonly consumed as part of breakfast. This dish
features hummus, a creamy spread made from mashed
chickpeas, blended with tahini, lemon juice, garlic, and olive
oil. Msabahat el hommos is often accompanied by fresh
vegetables, such as cucumbers, tomatoes, and radishes, as well
as flatbread or pita for dripping (Sageer, 2017).

5.24 Adas bil hamod

Adas bil hamod, denoting "lentils with lemon juice,”
represents a traditional dish in Middle Eastern gastronomy.
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The cooking process involves simmering the lentils until they
achieve the desired softness, followed by the incorporation of
freshly squeezed lemon juice (Kaale et al., 2023). This
infusion of acidity contributes to the overall flavor profile,
enhancing sensory perception.

5.25 Koftet adas

Koftet adas, also recognized as lentil kofta, stands as a
traditional dish in Middle Eastern cuisine. This dish features
kofta, or meatballs, made from lentils as the primary
ingredient. Lentils are cooked until tender, then mashed and
combined with various seasonings, including herbs, spices,
and aromatics such as garlic and onions. The mixture is
shaped into small balls or patties, which are then typically
fried or baked until golden brown and cooked through
(Sageer, 2017).

5.26 Sumaghiya

Sumaghiya is a traditional Palestinian dish with roots in Gaza
City. The dish gets its name from the main spice used, Sumac.
This dish is made from a blend of sumac-infused water,
tahini, and flour. To this mixture, cooked meat (typically
beef), a variety of herbs, sliced chard, garbanzo beans, and
spices are added. This stew is served with bread. Sumaghiyeh
holds a special place in Palestinian culinary traditions, often
prepared for festive occasions like weddings, funerals, and Eid
celebrations (Kalla, 2016).

5.27 Rummaniyeh

Rummaniyeh is a traditional Palestinian stew. The primary
ingredients for this dish include lentils, eggplants, garlic, and
pomegranate or lemon juice. Brown lentils and eggplants are
simmered until the mixture is cooked. Then, lemon juice
(and/or pomegranate juice) and pomegranate molasses are
added. In the final step, fried garlic in olive oil, combined
with green chili, is incorporated. For serving, this stew is
garnished with pomegranate seeds, parsley, and a drizzle of
olive oil. Rummaniyeh is often served with Arabic flatbread
(Kalla, 2016).

5.28 Salalatet el hommos chami

Salalatet el Hommos Chami is a Syrian dish made with
chickpeas, often served as a salad. Cooked chickpeas,
tomatoes, parsley, mint, green onions, cucumbers, and red
bell pepper are mixed with the dressing. The dressing is made
by blending minced gatlic, lemon juice, olive oil, salt, and
pepper. Sumac can be also added. Salalatet el Hommos
Chami could be served with grilled meats, pita bread, or as
part of a mezze spread (Corey, 1992).
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5.29 Aush reshteh

Aush reshteh is an Iranian thick dish consisting of a blend of
Persian noodles ('reshteh’), kidney beans, chickpeas, and
green lentils. Legumes are cooked with herbs and spices and
then reshteh is added to the soup. Liquid kashk, a traditional
fermented dairy product, is commonly added as a staple
ingredient to this soup. This dish is often served during
festivities. Currently, both reshteh and kashk can typically be
found at Middle Eastern grocery stores.

5.30 Hamleh

"Hamleh" refers to the raw, fresh form of chickpeas. In their
fresh form, they are soft and green, encased in pods. These
fresh chickpeas are harvested before they fully ripen and turn
yellow (Books, 2024). This fresh form of chickpeas could be
consumed as snacks in Middle Eastern and Mediterranean
cuisines. Hamleh could also be roasted or be used in a variety
of dishes, from salads to stews, where its fresh, earthy taste
adds a unique dimension to the dish.

5.31 Bajela

Bajela is fava bean-based Middle Eastern dish (Books, 2024).
Bajela can be prepared in various ways. One common
preparation of Bajela involves simmering fava beans with
garlic, lemon juice, olive oil, and spices until the beans are
tender (Pasqualone et al., 2020). The dish can be served as a
stew, sometimes with additions like tomatoes, onions, or bell
peppers for added depth of flavor. In some regions, Bajela is
also enjoyed as a simple dip or spread, where the cooked fava
beans are mashed or pureed with olive oil, garlic, lemon juice,
and spices. This dip is often served with fresh vegetables, pita
bread, or as a side to grilled meats.

5.32 Hummus Balila

Balila is a traditional Lebanese dish characterized by boiled
chickpeas seasoned with lemon juice, garlic, and a variety of
spices such as cumin. Typically served hot as part of a mezze
assortment, this dish offers a sensory experience of diverse
flavors and textures (Almana, 2000).

5.33 Thermis

Termis also called termos, known as pickled lupine beans,
represents a popular street snack in Egypt. The pickling
process involves fermentation, a microbial transformation
that leads to the development of desirable flavors and the
preservation of the beans. There are two primary types of
pickled lupine beans: sweet and bitter. The sweet variety
entails soaking the lupines for 24 hours with one water change
after 12 hours, resulting in a milder flavor profile (Gabrial &
Morcos, 1976). Conversely, the bitter type involves a longer
fermentation period, with lupines soaked for 48 hours and
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water changed every 12 hours to achieve a more robust flavor.
Once the soaking phase concludes, the lupines are preserved
with water in jars. For serving, common seasonings include
lemon, salt, and occasionally cumin and dry pepper flakes,
which contribute to the overall taste and aroma profile of the

dish.
5.34 Ghraiba

Ghraiba also Ghraiba or Ghrayba is a traditional Tunisian
cookie. There are various versions of Ghraiba, the basic
ingredients typically include flour, semolina, sugar, and
butter. One of the variations of Ghraiba involves replacing
semolina with chickpea flour, and it is called “Ghraibet
Homs”. The other basic ingredients such as sugar, butter, and
sometimes additional flavorings like vanilla or orange blossom
water, remain the same (Kouki et al., 1989). To make
Ghraiba with chickpea flour, the ingredients are mixed to
form a dough, similar to the semolina-based version. The
dough is then shaped into rounds, balls, or crescents and
baked. This variation of Ghraiba offers a gluten-free option
for those who may have dietary restrictions or preferences. It
is commonly prepared during Eid celebrations.

5.35 Bsissa

Bsissa is a common cereal-based breakfast in the Maghreb
countries (Jrib1 et al., 2019). The main ingredients are wheat,
barley, spices, and chickpeas (Jribr et al., 2019; Yahyaoui et
al., 2017). Other ingredients such as fennel, and coriander,
can be added as flavoring depending on the region's tradition.
Commonly, for its preparation, cereals are cleaned, roasted,
and milled into fine flour. As an oil-based porridge, the finely
milled flour is mixed with olive oil and sugar to create a
smooth paste. Alternatively, when combined with water and
sugar, it transforms into a beverage. In small villages in
Tunisia, Bsissa is still homemade during summer after the
harvest. Currently, small brands in Tunisia sell Bissisa based
on chickpeas. Also, a new variation made with lentils is
currently available. They can be also found as ready-to-eat
products in jars or as powders

6 Global influence and comercializ-
ation

Traditional legume-based dishes have gained widespread
popularity beyond their countries of origin, thanks to
globalization and cultural exchange (Lancelotti et al., 2021).
The globalization and commercialization of traditional
legume-based dishes have been facilitated by various factors,
including increased international travel, cultural exchange,
and advancements in food production and distribution
technologies (Méjean et al., 2007). North African and Middle
Eastern cuisines have become increasingly trendy in Western
countries, leading to the commercialization and mass
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production of dishes like hummus, falafel, and mujadara
(Haddad et al., 2021). Packaged and ready-to-eat legume
products have become ubiquitous in supermarkets
worldwide, catering to the growing demand for convenient
and healthy meal options. For instance, the global hummus
market is forecasted to experience significant growth, with an
anticipated increase from $2.95 billion in 2021 to $6.60
billion by 2028 (Fortune Business Insights, 2021). This
growth is driven by factors such as rising consumer awareness
of plant-based diets, increasing health consciousness, and a
growing appreciation for ethnic foods. Additionally,
consumers are increasingly seeking out products that align
with their dietary preferences, including vegetarian, vegan,
and gluten-free options. The availability of pre-packaged and
ready-to-cat versions of these dishes in supermarkets and
convenience stores has contributed to their widespread
adoption among consumers with busy lifestyles. This reflects
broader trends in the food industry towards convenience,
health consciousness, and ethnic diversity.

A thorough value chain analysis for Middle Eastern and
North African (MENA) legumes is essential to understand
the distribution channels and marketing strategies that
condition the success of these products internationally. While
specific studies on the MENA legume value chain are limited,
insights can be drawn from the legume value chains in Europe
and the USA (Smadja & Muel, 2021; Tchonkouang et al.,
2024). These established markets highlight the importance of
efficient distribution channels, which range from direct farm-
to-table outlets to comprehensive networks involving
wholesalers and distributors. By understanding these
dynamics, stakeholders can better navigate the international
expansion of MENA cuisine (Martin, 2021). For instance,
local restaurants and food chains from the MENA region have
successfully exported their legume-based dishes to Europe and
the USA. Examining the strategies used by these businesses to
enter new markets can provide valuable lessons. One notable
example is Just Falafel, a UAE-based fast-food chain that has
successfully  expanded  internationally =~ (Jabeen &
Katsioloudes, 2013). Just Falafel’s focus on a single dish,
falafel, with adaptations for different cultures, showcases the
potential for MENA cuisine to cater to diverse palates
globally. This case illustrates how businesses can effectively
navigate logistics, adapt their offerings, and leverage existing
distribution networks to succeed in foreign markets.
Additional case studies of other successful MENA restaurants
and food chains, such as Zaytinya in the USA or Ottolenghi
in the UK, would provide further practical insights. These
examples can highlight different strategies, such as menu
diversification, partnerships with local suppliers, and
marketing approaches that resonate with local consumers.

Despite the successes, several challenges and barriers exist in
the global expansion of MENA legume-based dishes. Cultural
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differences, supply chain complexities, and competition with
local products are significant hurdles. Understanding these
challenges and developing strategies to overcome them is
crucial for businesses aiming to enter new markets. Indeed,
consumer trends and preferences vary across regions. Detailed
information on consumer demographics, purchasing
behaviors, and the popularity of specific MENA dishes can
provide valuable insights for businesses. For example, the
rising interest in plant-based diets in Western countries has
created a favorable market for dishes like hummus and falafel.
International food policies and regulations play a significant
role in the commercialization of MENA legume-based dishes.
Trade agreements, food safety standards, and labeling
requirements must be carefully navigated. Understanding
these regulatory frameworks is essential for successful market
entry and expansion.

Recent technological advancements have facilitated the
globalization and commercialization of traditional MENA
legume-based dishes. Innovations in food preservation,
packaging, and transportation have made it easier to maintain
the quality and freshness of these dishes during long-distance
shipping (Boukid, 2022; Fadiji & Pathare, 2023). These
advancements could contribute to the wider availability of
MENA legume-based products in international markets.

One significant area for further research lies in understanding
the nutritional composition of traditional legume-based
recipes and their potential contributions to promoting health
and well-being is crucial (Ali et al., 2023). Comparative
studies analyzing the nutrient profiles, including protein,
fiber, vitamins, and minerals, of these dishes can provide
valuable data on their nutritional benefits. Moreover,
investigating the bioavailability of nutrients and their impact
on metabolic health could offer insights into the role of
legume-centric diets in combating malnutrition and non-
communicable diseases.

Moreover, investigating the environmental footprint of
traditional legume-based dishes, including their carbon
emissions, water usage, and land utilization, can inform
strategies for promoting eco-friendly food choices and
reducing food waste. Highlighting specific sustainability
initiatives undertaken by MENA food producers and
exporters can enhance the appeal of these products. Practices
such as organic farming, fair trade, and efforts to reduce
carbon footprints resonate with environmentally conscious
consumers (Yanni et al.,, 2024). Additionally, exploring
innovative approaches to incorporating locally sourced,
seasonal ingredients into traditional recipes can support the
development of sustainable food systems that prioritize
environmental stewardship and biodiversity conservation.

Understanding the socio-cultural significance of traditional
legume-based foods within their respective communities is
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essential for preserving culinary heritage and promoting
cultural identity. Research exploring the rituals, symbolism,
and communal practices associated with these dishes can
boost research agendas that address the complex interplay
between food, culture, health, and sustainability in Middle
Eastern and North African contexts.

7 Conclusion

The examination of traditional legume-based dishes across
Middle Eastern and North African cuisines reveals both
commonalities and unique culinary practices deeply
intertwined with cultural heritage and historical traditions.
These dishes not only serve as a testament to the rich tapestry
of gastronomic diversity but also offer valuable insights into
sustainable and healthy food trends within the region. Staple
legumes such as chickpeas, peas, lentils, and faba beans have
been integral to the diets of various cultures for millennia,
providing essential nutrients, affordability, and sustainability.
A wide variety of dishes featuring legumes are prepared across
Southern Mediterranean countries, ranging from main
courses to desserts. These dishes serve not only as nutritional
staples but also as repositories of historical narratives and
socio-cultural significance. Owing to increased awareness
about the health benefits and sustainability of legumes, there
emerges a renewed interest in these traditional gastronomic
treasures. Many traditional Southern Mediterranean products
have gained global popularity and are now sold worldwide.
The sustained preservation and endorsement of these
gastronomic traditions hold promise for fostering enhanced
cultural exchange, culinary heterogeneity, and sustainable
alimentary methodologies on a global scale.
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	Abstract                                           Article information        
	Background: Legumes hold a prominent position among the foundational ingredients of Southern Mediterranean cuisine. Aims: This comprehensive review offers an exploration into the significance of traditional legume-based foods within this culinary landscape, focusing on their cultural significance, nutritional value, and extensive array of dishes. Methods: This study conducted a comprehensive review of traditional legume-based foods in Middle Eastern and North African cuisines by accessing scholarly databases like PubMed, Scopus, and Web of Science, and consulting grey literature from international organizations and government agencies. The search strategy combined keywords and controlled vocabulary terms to identify relevant publications in English or Arabic from January 2000 to May 2024, focusing on traditional recipes, cooking methods, nutritional profiles, cultural significance, and historical contexts. Results: Central to these culinary traditions are legumes such as chickpeas, lentils, and fava beans, renowned for their richness in proteins, fibers, and essential micronutrients. The review catalogs 34 traditional dishes from the Southern Mediterranean region including Tunisia, Egypt, Morocco, Algeria, Syria, Palestine, and Lebanon. These dishes exemplify the region's remarkable culinary diversity, where each dish represents a narrative thread of regional cuisine. Conclusion: It is also important to acknowledge the commercialization of traditional legume-based dishes is driven by globalization trends and the rising demand for convenient and culturally diverse food options worldwide. As such, educational and culinary initiatives play a pivotal role in preserving and promoting these culinary practices. For future research actions, there is a need to evaluate these traditional dishes' nutritional quality, and sustainability and explore consumer perceptions.
	Keywords: Chickpeas, Lentils, Faba, Peas, Ethnic Food, Nutritional Quality, Versatility, Traditional Cuisine, Levant, North Africa.
	1 Introduction
	Legumes have emerged as a cornerstone of traditional diets across various cultures. Domesticated during the Neolithic period, legumes have been cultivated across various civilizations and epochs (Capasso et al., 2024; Huebbe & Rimbach, 2020). This versatile family, including beans, lentils, chickpeas, and peas, has long been recognized for their nutritional value, affordability, and sustainability. Today, the Leguminosae family comprises over 19,000 extant species (Ambika et al., 2022). In the Southern Mediterranean region, legumes have been integral to the region's culinary heritage and cultural identity, shaping traditional dishes and culinary traditions (Ambika et al., 2022). Particularly, chickpeas, lentils, and faba beans form the foundation of many traditional dishes (Guerra-Garcia et al., 2022; Othmani & Wadie, 2021). Their availability, versatility, affordability, taste, and nutritional value have made them indispensable ingredients (Boukid et al., 2019). Historically, legumes have served as a staple food source, providing essential nutrients and sustenance to communities across the Mediterranean basin (Ferreira et al., 2021; Ofoedu et al., 2022). 
	Despite their historical importance, legumes experienced a period of relative obscurity in modern diets, overshadowed by the rise of processed foods and animal-based proteins (Boukid et al., 2019). However, increased awareness of the environmental and health benefits of plant-based diets has driven legumes back into the spotlight. Recognizing the role of legumes in promoting nutrition security, sustainable agriculture, and biodiversity conservation, the initiatives of the Food and Agriculture Organization (FAO) further boosted the promotion of their cultivation and consumption worldwide (FAO, 2016). 
	Traditional legume-based foods are regaining recognition as a path to achieve several Sustainable Development Goals (SDGs) set by the United Nations (United Nations, 2015).  These time-tested culinary practices promote No Hunger (SDG 2) by offering readily available, nutrient-rich sources of protein. They contribute to Good Health and Well-being (SDG 3) through their balanced composition and potential health benefits. Additionally, the preservation and promotion of these traditional foods safeguard cultural and natural heritage (SDG 11), ensuring the continuation of these valuable knowledge systems and practices for future generations.
	North African and Middle Eastern cuisine has experienced a significant rise in popularity in Western countries over the past few decades (Dhliwayo et al., 2022; Mefleh et al., 2022). This trend could be attributed to factors such as increased immigration from Middle Eastern countries, the proliferation of Middle Eastern restaurants in urban centers, and the growing influence of social media and culinary tourism. The resurgence of interest in traditional legume-based foods was driven by a growing appreciation for their nutritional value and cultural significance (Hernández-López et al., 2022). Traditional recipes and culinary practices centered around legumes highlighted their affordability and accessibility (Boronat et al., 2023). In this light, this review aims to explore the heritage of legume-based foods in the Southern Mediterranean region, examining their historical significance, nutritional benefits, and culinary diversity.
	2 Methods
	This study conducted a comprehensive review of traditional legume-based foods across Middle Eastern and North African cuisines. The research methodology involved accessing scholarly databases, including PubMed, Scopus, and Web of Science, to identify relevant peer-reviewed articles, review papers, and ethnographic studies published between 2000 and 2024. Additionally, grey literature, such as reports from international organizations and government agencies, was consulted to supplement the academic literature and provide insights into culinary practices and cultural traditions within the region. The search strategy utilized a combination of keywords and controlled vocabulary terms related to legume-based dishes, Middle Eastern and North African cuisines, cultural heritage, culinary traditions, and sustainable food systems. The inclusion criteria encompassed publications written in English or Arabic that focused on traditional recipes, cooking methods, nutritional profiles, cultural significance, and historical contexts of legume-based foods prevalent in the study region. Furthermore, to ensure the comprehensiveness of the review, reference lists of identified articles and books were manually searched for additional relevant sources.
	The period of time considered for this review spanned from January 2000 to May 2024, allowing for the inclusion of recent publications and emerging research trends in the field of food studies and culinary anthropology. By adopting a systematic approach to data collection and synthesis, this study aimed to provide a comprehensive overview of traditional legume-based foods in Middle Eastern and North African cuisines, with a focus on their cultural significance, nutritional attributes, and implications for sustainable food systems.
	3 Historical context of legume consumption in the Southern Mediterranean region
	During the Paleozoic era, around 500 million years ago, land plants began to evolve, giving rise to various morphotypes and eventually leading to the emergence of different plant species (Servais et al., 2019). However, the evolutionary history of plants is not fully understood due to limited fossil records of plant progenitors and morphotypes. The evolution of flowering plants, or angiosperms, is believed to have occurred during the late Permian, approximately 275 million years ago (Salomo et al., 2017).
	The Leguminosae family, commonly known as legumes, ranks as the third largest family among flowering plants. The divergence and evolution of legumes are subject to speculation (Ambika et al., 2022). Following the Cretaceous-Paleogene boundary (KPB), legumes emerged as ecologically dominant or co-dominant species across various vegetation types. Fossil evidence indicates that this rise in prominence coincided with the proliferation of several extensively studied animal clades, such as Placentalia and Neoaves (Koenen et al., 2021). While no legume fossils have been definitively identified before the KPB, the family's abundance and diversity are evident in the late Paleocene, coinciding with the emergence of modern-type rainforests (Herrera et al., 2019). Fossil evidence indicates the presence of stem group representatives of legume subfamilies close to the Paleocene–Eocene Thermal Maximum (PETM), approximately 58 million years ago (Herrera et al., 2019). Plant domestication is widely accepted to have commenced approximately 12,000 years ago in the Fertile Crescent (Begna, 2020). However, recent evidence suggests the domestication of some plants in Africa might have occurred slightly earlier, potentially around 15,000 years ago (Purugganan, 2019). More research is needed to solidify the exact timeline.
	Chickpea (Cicer arietinum) was found within the late 10th millennium B.P. strata at Tell el-Kerkh, situated in northwest Syria (Tanno & Willcox, 2006). The beginnings of the cultivation of chickpeas can be traced back to early discoveries at Tell el-Kerkh in northwest Syria, dating back to the late 10th millennium B.P (Zeder, 2011). The chickpea was first domesticated in the Fertile Crescent 10,000 years ago (Igolkina et al., 2023). Its spread or diversification in the Middle East, South Asia, Ethiopia, and the Western Mediterranean remains unclear.
	Faba bean (Vicia faba L.) was also among the first domesticated legumes. Its presence has been documented alongside chickpeas at the same site (Zeder, 2011).  The Pre-Pottery Neolithic B site of Yiftah’el, situated in the Southern Levant, is notable for its abundant findings of ancient faba bean remains, radiocarbon dated to the 10th-millennium cal. BP (Ambika et al., 2022; Caracuta et al., 2015). Notably, the large-seeded modern faba bean variety is not observed in the Near East until around AD 1000 (Zeder, 2011).
	Pea (Pisum sativum L.) is considered one of the founding crops originating from the Near East (Muñoz et al., 2017). It is associated with two wild species: Pisum sativum subsp. elatius, which has a broad distribution primarily centered in the Mediterranean region, and Pisum fulvum, which is confined to the regions of Syria, Lebanon, Palestine, and Jordan (Trněný et al., 2018). It was domesticated approximately 10,000 years ago in the Mediterranean region, particularly in the Middle East.
	Lentil (Lens culinaris Medik.) has been unearthed from archaeological sites dating back to the Neolithic period, although the exact locations of domestication remain uncertain (L. Lucas & Fuller, 2020). Pre-domestication cultivation of lentils, particularly L. orientalis, occurred during the Pre-Pottery Neolithic A (PPNA; 11,600–10,800 cal BP) at sites like Jerf el Ahmar (Syria) and Netiv HaGdud (Jordan Valley) (Zeder, 2011). In the subsequent Pre-Pottery Neolithic B (PPNB; 10,800-8,500 BP) period in the southern Levant, lentils were widely cultivated alongside domesticated (Liber et al., 2021; Sonnante et al., 2009).
	4 Nutritional quality of the main legumes
	Faba beans, chickpeas, lentils, and peas are all nutrient-rich legumes that offer numerous health benefits. They hold a significant place in the Southern Mediterranean diet due to their health-promoting properties. The data in Table 1 are relative to mature seeds, cooked, boiled, and without salt. This provides an important context for understanding the nutritional composition of the legumes in their prepared form, which is commonly consumed. It ensures that the comparisons made among the different legumes are based on a consistent measure, allowing for an accurate assessment of their nutritional value.
	Faba beans, chickpeas, lentils, and peas are relatively low in calories and fat but rich in proteins and fibers (Boukid et al., 2019; Boukid & Castellari, 2022). They are also abundant in essential minerals such as iron, magnesium, and potassium, crucial for various functions including muscle function and blood pressure regulation (Cucci et al., 2019; Moreno-Araiza et al., 2023). Moreover, they contain notable amounts of vitamins like vitamin C, acting as antioxidants and supporting immune function, and B vitamins, essential for energy production. Faba beans are particularly rich in arginine, an amino acid vital for heart health and immune function (Abdel-Aal et al., 2019; Liu et al., 2022). Chickpeas are particularly high in lysine, an essential amino acid crucial for protein synthesis and tissue repair (Boukid, 2021b). Lentils are particularly rich in isoleucine, leucine, and valine, branched-chain amino acids vital for muscle growth and repair (Marchini et al., 2021). Peas are high in lysine, threonine, and phenylalanine, essential amino acids crucial for various physiological functions (Boukid et al., 2021).
	While faba beans, chickpeas, lentils, and peas are nutrient-rich legumes brimming with health benefits, they also contain some anti-nutritional factors like phytic acid and lectins (Sinkovič et al., 2023). These can potentially interfere with the absorption of certain minerals. These anti-nutritional factors can be significantly reduced through simple preparation methods commonly used in Southern Mediterranean cuisine (Samtiya et al., 2020). Soaking legumes overnight in water, followed by boiling or stewing, effectively reduces a substantial amount of these compounds (Zanella-Díaz et al., 2014). Additionally, fermentation, a traditional practice in many Mediterranean recipes, can further decrease anti-nutritional factors while enhancing their digestibility and nutrient bioavailability (Ibrahim et al., 2002; Sathya & Siddhuraju, 2015). These culinary techniques not only preserve the nutritional integrity of legume-based dishes but also enhance their health benefits, making them an integral part of balanced diets.
	5 Culinary and cultural significance of traditional legume-based foods
	Traditional Middle Eastern and North African legume-based dishes were compressively examined by going through their respective origins, cultural nuances, and culinary methodologies. These dishes represent a merger of historical culinary practices, reflecting the intricate interplay between ethnic preferences, cultural habits, and socio-historical contexts within the region. 
	By examining the diverse array of traditional recipes (Table 2), this study aims to elucidate the intricate relationship between gastronomy and cultural identity, offering insights into the enduring culinary traditions that have shaped Middle Eastern and North African cuisines over centuries.
	5.1 Tajine
	The term "tajine" has a rich historical significance in Moroccan cuisine. It originated from the unique clay cooking vessel known as a "tajine," which has been used for centuries in North African and Middle Eastern cooking (Oktay & Sadıkoğlu, 2018). The traditional tajine pot consists of two parts: a shallow, circular base and a conical or dome-shaped lid. This design allows for slow, even cooking and helps to retain moisture, resulting in tender and flavorful dishes. Historically, the tajine pot served as a versatile tool for cooking various dishes, ranging from stews and soups to rice and couscous. Its origins can be traced back to Berber communities in North Africa, where it was used as a portable cooking vessel by nomadic tribes. The clay material of the tajine pot was readily available and well-suited to the harsh desert environment, making it an essential part of Berber culinary culture.
	There are several variations of “Tajine". The version made with legumes holds a significant place in Moroccan cuisine, reflecting both the region's culinary traditions and the historical importance of legumes as a staple food source. This dish typically features chickpeas as a primary ingredient, although variations may include other legumes such as lentils or fava beans. Other ingredients might be added such as vegetables, aromatic spices, and sometimes meat or poultry, depending on regional variations and personal preferences (Cambero et al., 2023).
	5.2 Bissara
	Bissara is a Moroccan soup made primarily from dried fava beans. Bissara is typically seasoned with garlic, cumin, and paprika. Bissara, historically considered a "poor man's food" due to its association with periods of scarcity and deprivation, has undergone a remarkable transformation in recent years (J. Lucas, 2023).” Bissara” in Egypt is a variation of the dish found in Morocco and Tunisia. In Egypt, Bissara typically consists of mashed fava beans, cooked with olive oil, garlic, lemon juice, and various spices. It's often accompanied by bread or vegetables. To prepare Bissara in Egypt, dried fava beans are soaked overnight and then cooked until tender. The cooked beans are then mashed or pureed, creating a thick and creamy texture. In a separate pan, minced garlic is sautéed in olive oil until fragrant, then added to the mashed beans along with lemon juice, cumin, salt, and pepper. The mixture is heated gently until warmed through and the flavors have melded together.
	5.3 Harira
	Harira is a traditional soup that holds a special place in Moroccan culture, particularly during the month of Ramadan when it is traditionally served to break the fast (Oktay & Sadıkoğlu, 2018). The base ingredients are chickpeas, lentils, and tomatoes, as well as a blend of spices such as cinnamon, turmeric, and ginger. It often features tender pieces of lamb or beef.
	5.4 Doubara
	Doubara is a traditional Algerian soup made primarily from broad beans and occasionally mixed with chickpeas (Pasqualone et al., 2020). The main spices include salt, garlic, tomato sauce, coriander, cumin, lemon, oil, and paprika.
	5.5 Chorbet Adas
	Chorbet Adas, also known as lentil soup, is a traditional Middle Eastern dish (Sageer, 2017). It is a soup made primarily from lentils, which are simmered with onions, garlic, tomatoes, and a blend of aromatic spices such as cumin and turmeric. Some variations may include additional ingredients like carrots, celery, or potatoes. Chorbet Adas is typically served hot and may be garnished with fresh herbs like cilantro or parsley and lemon juice for added flavor. It is a popular food during the colder months.
	5.6 Couscous with legumes
	Originating from the Berber tribes of North Africa, couscous has been a dietary staple for centuries, with evidence of its consumption dating back to ancient times (Hammami et al., 2022). While the base is primarily semolina, traditional couscous dishes have several varieties from sweet to salty (Boukid, 2021a). Couscous with legumes is a version that consists of steaming couscous and preparing a stew that includes several legumes such as chickpeas, lentils, and/or fava beans, vegetables, onion, and oil. Once couscous is ready, it is mixed with the liquid part of the stew, while the legumes are added as a topping of the dish. It is consumed particularly during the winter months. It is also a more affordable version of that made with meat or fish (Hammami et al., 2022).
	5.7 Mujadara
	Mujadara is a popular Middle Eastern dish made primarily of lentils, rice or bulgur, and caramelized onions. It is a staple in many countries, including Lebanon, Syria, Palestine, and Jordan (Haddad et al., 2021). The dish is known for its simplicity, affordability, and rich flavor. The basic preparation involves cooking coral or green lentils and rice together, seasoned with spices like cumin and cinnamon (Al-Jawaldeh et al., 2021). The key to mujadara's distinctive flavor is the caramelized onions, which are slowly cooked until golden brown and sweet, then mixed into the lentil and rice mixture. Mujadara variations may include additional ingredients like bulgur wheat, tomatoes, or garlic, depending on regional preferences and personal tastes (Haddad et al., 2021). It is a versatile dish that can be adjusted to suit different dietary restrictions or flavor preferences.
	5.8 Mujadara bahiryeh
	Mujadara bahiryeh is a distinct dish in Middle Eastern cuisine. It features a base of cooked whole lentils typically seasoned with a blend of spices such as cumin and coriander. Mujadara bahiryeh is often served as a main course or side dish accompanied by bread (Al-Khusaibi, 2019).
	5.9 Lentil Kibbeh
	Lentil kibbeh is a vegetarian version of the traditional Middle Eastern dish known as kibbeh, which is typically made with bulgur wheat and ground meat, often lamb or beef. Lentil kibbeh replaces the meat with cooked lentils. To prepare lentil kibbeh, cooked lentils are mixed with bulgur wheat, onions, and a variety of spices, such as cumin, coriander, and cinnamon, to create a flavorful mixture. This mixture is then formed into a dough-like consistency and typically shaped into oval or round patties. The kibbeh patties are either baked or fried until golden brown and crispy on the outside while remaining moist and tender on the inside (Auman Pitts & Kabalan, 2022). 
	5.10 Lablabi
	Lablabi is a traditional Tunisian dish comprising chickpeas as its primary ingredient. The preparation involves the utilization of torn pieces of stale bread and cooked chickpeas (Kouki et al., 1989). Then, the cooking water of chickpea was added to soften the bread and give the dish a thick paste consistency. The seasoning of Lablabi is characterized by the incorporation of olive oil, harissa, garlic, and cumin. Additionally, in the modern version, tuna and boiled egg might be added to the top of the dish.
	5.11 Mermez 
	Mermez is a Tunisian stew made with lamb or beef, chickpeas, onions, garlic, tomatoes, and a blend of spices such as cumin, black pepper, and harissa (Kaak, 1983). The used chickpea should be soaked overnight and then boiled in water. Mermez is typically simmered until the meat is tender. This dish is served accompanied by bread.
	5.12 Ful medames
	In Egypt, ful medames are made from broad beans, and it is a common daily meal (Elhusseiny et al., 2018). Ful means beans and "medames" translates to "buried," referring to the traditional cooking method involving burying a pot containing water and beans under hot coals to cook overnight (J. Lucas, 2023). Preparation typically begins with dried broad beans, necessitating soaking to soften before cooking. The beans are then simmered over low heat for several hours until tender. 
	In Tunisia, it can be called Ful medames or also Ful bil-kammun due to the prominent use of cumin in its seasoning (kammun means cumin). Broad beans are boiled alongside lemon, then strained and seasoned with olive oil, cumin, and harissa (chili pepper paste).
	5.13 Fattat Hummus
	Fattat Hummus is a traditional Middle Eastern dish, with different variations across countries like Egypt, Lebanon, and Syria (Al-Jawaldeh et al., 2021). While the specific origins of Fattat Hummus are unclear, it likely evolved over centuries to utilize staple ingredients like hummus, chickpeas, and tahini. To prepare Fattat Hummus, a layer of warm hummus is spread on the bottom of a serving dish or plate. It is then topped with a layer of cooked chickpeas or ful medames (fava beans), followed by a generous drizzle of tahini sauce. The dish is often garnished with toasted pine nuts or almonds, chopped parsley, and a sprinkle of paprika or sumac for added flavor and color. In some variations, pieces of toasted bread or pita chips are added on top of the hummus and beans to provide texture and absorb the flavors of the dish. Additionally, a garlicky yogurt sauce may be poured over the top for extra creaminess and tanginess (Al-Jawaldeh et al., 2021).
	5.14 Hummus be tahina
	Hummus, also spelled as "hommos," is a popular Middle Eastern dish made primarily from cooked and mashed chickpeas blended with tahini (sesame seed paste), lemon juice, garlic, and olive oil (Reister et al., 2020). It is a staple in Levantine and Middle Eastern cuisine, where it is used as a dip, spread, or accompaniment to various dishes (Al-Jawaldeh et al., 2021). To prepare hummus, cooked chickpeas are combined with tahini, lemon juice, minced garlic, and olive oil in a food processor or blender. The mixture is then pureed until smooth and creamy. Additional seasonings such as salt, cumin, or paprika may be added to enhance the flavor (Reister et al., 2020). 
	5.15 Yakhnat Fassoulia
	Yakhnat Fassoulia also called "Loubia bil zeit" is a traditional Middle Eastern dish, particularly popular in countries like Lebanon, Syria, and Jordan. It is a stew made primarily with white, red, or green beans, lamb or beef, and a variety of aromatic spices. To prepare Yakhnat Fassoulia, green beans, along with meat, onions, garlic, and tomato paste, are simmered over low heat until the meat is tender (Sageer, 2017). The dish is seasoned with a blend of spices, which may include cinnamon, cumin, paprika, and allspice, among others. The stew is often accompanied by rice or bread. In North African countries, this dish is called “Loubia Khadra” which means green beans.
	5.16 Market Loubiya 
	"Market Loubia” is a Tunisian dish made with white beans with white or navy beans. It is a stew prepared with meat, spices, and onion. This dish is similar to Lebanese Fasolia bi Lahme (Al-Jawaldeh et al., 2021). Beans are soaked and cooked in water until softened then added to the stew made with olive oil, tomato, and spices, along with lamb or beef. The dish is typically served hot and accompanied by bread.
	Loubia bil zeit is another dish made with green beans without rice. In North African countries, this dish is called “Loubia Khadra” which means green beans (Kouki et al., 1989). Both dishes are stews made with green beans in pods with tomato, meat, and onion.
	5.17 Market Jelbena 
	Market jelbena is a traditional Tunisian peas stew. Makert means stew while jelbana is pea in Tunisian dialect (Kaak, 1983). Typically prepared with a base of fresh or dried peas, Market Jelbana incorporates a variety of vegetables such as onions, garlic, tomatoes, carrots, and potatoes. Spices like cumin, coriander, paprika, and saffron lend a distinctive aroma and flavor profile to the stew. It is traditionally accompanied by crusty bread. Yakhnat bazella is a Middle Eastern variation of this dish and it is made with peas, carrots, and meat (Kouki et al., 1989). 
	5.18 Falafel
	Historically, falafel is believed to have originated in Egypt, where it was made from fava beans. However, its popularity spread throughout the Middle East, and today, it is consumed across the region and beyond. Over time, chickpeas became a common ingredient in falafel recipes, particularly in regions where they were more abundant. The main ingredients in falafel include ground chickpeas or fava beans (or a combination of both), herbs such as parsley and cilantro, aromatic spices like cumin and coriander, and onion. These ingredients are combined and shaped into small balls or patties before being deep-fried until crispy and golden brown (Jabeen & Katsioloudes, 2013). 
	5.19 Koshary
	Historically, the modern-day koshary originated in ancient Egypt, known then as “Koshir” (Halawa, 2023).  This ancient name translates to “Food of the rites of the gods.” Koshir was a breakfast dish consisting of whole brown lentils, chickpeas, wheat grains, garlic, and onions cooked together over an open fire in clay pots. Today, Koshary stands as one of Egypt's most famous traditional dishes, widely consumed and available from street carts. While it was initially served as a breakfast meal, koshary is now consumed throughout the day, including for lunch, dinner, and snacks. Originally, Koshary was a dish made at home by combining leftover cooked rice, grains, pieces of thin pasta, and other available cooked grains or beans. Over time, it evolved into the classic recipe featuring short macaroni, brown or yellow whole grain lentils, white rice, a spicy tomato sauce, and toppings of cooked chickpeas and fried onions. Koshary is commonly served in specialty full-service restaurants dedicated to the dish or from street kiosks in Cairo and other major Egyptian cities (Elhusseiny et al., 2018). 
	5.20 Bazella w riz 
	Bazella w riz is a traditional Lebanese pea stew with rice. It consists of stewed meat, peas, carrots, and tomato sauce. The cooking process involves preparing the rice separately from the stew (Sageer, 2017). The meat stew is typically simmered with peas, carrots, and tomato sauce until tender and flavorful. Meanwhile, the rice is cooked using a standard method. Upon completion, the stew is served over or next to the cooked rice. This dish has gained widespread popularity throughout the Middle East.
	5.21 Riz ouzi
	Rez ouzi, derived from the term "ouzi rice," denotes a specific culinary preparation commonly found in Middle Eastern cuisine. This dish features rice that is combined with minced meats, peas, nuts, vegetables (commonly carrots), and spices. Notably, all components are meticulously cooked together in a single pot, with rice being added as the final ingredient. This dish is often served during special occasions and celebrations in the Middle East (Martín, 2021). 
	5.22 Riz b foul Akhdarakhthar 
	Riz b foul akhthar, denoting rice with green fava beans, represents a common dish in Middle Eastern cuisine. The preparation method involves sequential cooking processes to ensure optimal texture and flavor integration. Initially, the fava beans are subjected to heat along with oil and onions until they reach a softened state. Subsequently, rice is introduced into the mixture, followed by the addition of an appropriate quantity of water, typically double the rice volume. The dish is then simmered over low heat to allow for gradual water absorption and complete cooking of both the rice and fava beans (Pasqualone et al., 2020).  
	5.23 Msabahat el hommos
	Msabahat el hommos refers to a traditional Middle Eastern dish commonly consumed as part of breakfast. This dish features hummus, a creamy spread made from mashed chickpeas, blended with tahini, lemon juice, garlic, and olive oil. Msabahat el hommos is often accompanied by fresh vegetables, such as cucumbers, tomatoes, and radishes, as well as flatbread or pita for dripping (Sageer, 2017).  
	5.24 Adas bil hamod
	Adas bil hamod, denoting "lentils with lemon juice," represents a traditional dish in Middle Eastern gastronomy. The cooking process involves simmering the lentils until they achieve the desired softness, followed by the incorporation of freshly squeezed lemon juice (Kaale et al., 2023). This infusion of acidity contributes to the overall flavor profile, enhancing sensory perception.
	5.25 Koftet adas
	Koftet adas, also recognized as lentil kofta, stands as a traditional dish in Middle Eastern cuisine. This dish features kofta, or meatballs, made from lentils as the primary ingredient. Lentils are cooked until tender, then mashed and combined with various seasonings, including herbs, spices, and aromatics such as garlic and onions. The mixture is shaped into small balls or patties, which are then typically fried or baked until golden brown and cooked through (Sageer, 2017). 
	5.26 Sumaghiya
	Sumaghiya is a traditional Palestinian dish with roots in Gaza City. The dish gets its name from the main spice used, Sumac. This dish is made from a blend of sumac-infused water, tahini, and flour. To this mixture, cooked meat (typically beef), a variety of herbs, sliced chard, garbanzo beans, and spices are added. This stew is served with bread. Sumaghiyeh holds a special place in Palestinian culinary traditions, often prepared for festive occasions like weddings, funerals, and Eid celebrations (Kalla, 2016).
	5.27 Rummaniyeh
	Rummaniyeh is a traditional Palestinian stew. The primary ingredients for this dish include lentils, eggplants, garlic, and pomegranate or lemon juice. Brown lentils and eggplants are simmered until the mixture is cooked. Then, lemon juice (and/or pomegranate juice) and pomegranate molasses are added. In the final step, fried garlic in olive oil, combined with green chili, is incorporated. For serving, this stew is garnished with pomegranate seeds, parsley, and a drizzle of olive oil. Rummaniyeh is often served with Arabic flatbread (Kalla, 2016).
	5.28 Salalatet el hommos chami
	Salalatet el Hommos Chami is a Syrian dish made with chickpeas, often served as a salad. Cooked chickpeas, tomatoes, parsley, mint, green onions, cucumbers, and red bell pepper are mixed with the dressing. The dressing is made by blending minced garlic, lemon juice, olive oil, salt, and pepper. Sumac can be also added. Salalatet el Hommos Chami could be served with grilled meats, pita bread, or as part of a mezze spread (Corey, 1992).
	5.29 Aush reshteh
	Aush reshteh is an Iranian thick dish consisting of a blend of Persian noodles ('reshteh'), kidney beans, chickpeas, and green lentils. Legumes are cooked with herbs and spices and then reshteh is added to the soup. Liquid kashk, a traditional fermented dairy product, is commonly added as a staple ingredient to this soup. This dish is often served during festivities. Currently, both reshteh and kashk can typically be found at Middle Eastern grocery stores.
	5.30 Hamleh
	"Hamleh" refers to the raw, fresh form of chickpeas. In their fresh form, they are soft and green, encased in pods. These fresh chickpeas are harvested before they fully ripen and turn yellow (Books, 2024). This fresh form of chickpeas could be consumed as snacks in Middle Eastern and Mediterranean cuisines. Hamleh could also be roasted or be used in a variety of dishes, from salads to stews, where its fresh, earthy taste adds a unique dimension to the dish.
	5.31 Bajela
	Bajela is fava bean-based Middle Eastern dish (Books, 2024). Bajela can be prepared in various ways. One common preparation of Bajela involves simmering fava beans with garlic, lemon juice, olive oil, and spices until the beans are tender (Pasqualone et al., 2020). The dish can be served as a stew, sometimes with additions like tomatoes, onions, or bell peppers for added depth of flavor. In some regions, Bajela is also enjoyed as a simple dip or spread, where the cooked fava beans are mashed or pureed with olive oil, garlic, lemon juice, and spices. This dip is often served with fresh vegetables, pita bread, or as a side to grilled meats.
	5.32 Hummus Balila
	Balila is a traditional Lebanese dish characterized by boiled chickpeas seasoned with lemon juice, garlic, and a variety of spices such as cumin. Typically served hot as part of a mezze assortment, this dish offers a sensory experience of diverse flavors and textures (Almana, 2000).
	5.33 Thermis 
	Termis also called termos, known as pickled lupine beans, represents a popular street snack in Egypt. The pickling process involves fermentation, a microbial transformation that leads to the development of desirable flavors and the preservation of the beans. There are two primary types of pickled lupine beans: sweet and bitter. The sweet variety entails soaking the lupines for 24 hours with one water change after 12 hours, resulting in a milder flavor profile (Gabrial & Morcos, 1976). Conversely, the bitter type involves a longer fermentation period, with lupines soaked for 48 hours and water changed every 12 hours to achieve a more robust flavor. Once the soaking phase concludes, the lupines are preserved with water in jars. For serving, common seasonings include lemon, salt, and occasionally cumin and dry pepper flakes, which contribute to the overall taste and aroma profile of the dish. 
	5.34 Ghraiba
	Ghraiba also Ghraïba or Ghrayba is a traditional Tunisian cookie. There are various versions of Ghraiba, the basic ingredients typically include flour, semolina, sugar, and butter. One of the variations of Ghraiba involves replacing semolina with chickpea flour, and it is called “Ghraibet Homs”. The other basic ingredients such as sugar, butter, and sometimes additional flavorings like vanilla or orange blossom water, remain the same (Kouki et al., 1989). To make Ghraiba with chickpea flour, the ingredients are mixed to form a dough, similar to the semolina-based version. The dough is then shaped into rounds, balls, or crescents and baked. This variation of Ghraiba offers a gluten-free option for those who may have dietary restrictions or preferences. It is commonly prepared during Eid celebrations.
	5.35 Bsissa
	Bsissa is a common cereal-based breakfast in the Maghreb countries (Jrıbı et al., 2019). The main ingredients are wheat, barley, spices, and chickpeas (Jrıbı et al., 2019; Yahyaoui et al., 2017). Other ingredients such as fennel, and coriander, can be added as flavoring depending on the region's tradition. Commonly, for its preparation, cereals are cleaned, roasted, and milled into fine flour. As an oil-based porridge, the finely milled flour is mixed with olive oil and sugar to create a smooth paste. Alternatively, when combined with water and sugar, it transforms into a beverage. In small villages in Tunisia, Bsissa is still homemade during summer after the harvest. Currently, small brands in Tunisia sell Bissisa based on chickpeas. Also, a new variation made with lentils is currently available. They can be also found as ready-to-eat products in jars or as powders
	6 Global influence and comercializ-ation 
	Traditional legume-based dishes have gained widespread popularity beyond their countries of origin, thanks to globalization and cultural exchange (Lancelotti et al., 2021). The globalization and commercialization of traditional legume-based dishes have been facilitated by various factors, including increased international travel, cultural exchange, and advancements in food production and distribution technologies (Méjean et al., 2007). North African and Middle Eastern cuisines have become increasingly trendy in Western countries, leading to the commercialization and mass production of dishes like hummus, falafel, and mujadara (Haddad et al., 2021). Packaged and ready-to-eat legume products have become ubiquitous in supermarkets worldwide, catering to the growing demand for convenient and healthy meal options. For instance, the global hummus market is forecasted to experience significant growth, with an anticipated increase from $2.95 billion in 2021 to $6.60 billion by 2028 (Fortune Business Insights, 2021). This growth is driven by factors such as rising consumer awareness of plant-based diets, increasing health consciousness, and a growing appreciation for ethnic foods. Additionally, consumers are increasingly seeking out products that align with their dietary preferences, including vegetarian, vegan, and gluten-free options. The availability of pre-packaged and ready-to-eat versions of these dishes in supermarkets and convenience stores has contributed to their widespread adoption among consumers with busy lifestyles. This reflects broader trends in the food industry towards convenience, health consciousness, and ethnic diversity.
	 A thorough value chain analysis for Middle Eastern and North African (MENA) legumes is essential to understand the distribution channels and marketing strategies that condition the success of these products internationally. While specific studies on the MENA legume value chain are limited, insights can be drawn from the legume value chains in Europe and the USA (Smadja & Muel, 2021; Tchonkouang et al., 2024). These established markets highlight the importance of efficient distribution channels, which range from direct farm-to-table outlets to comprehensive networks involving wholesalers and distributors. By understanding these dynamics, stakeholders can better navigate the international expansion of MENA cuisine (Martín, 2021). For instance, local restaurants and food chains from the MENA region have successfully exported their legume-based dishes to Europe and the USA. Examining the strategies used by these businesses to enter new markets can provide valuable lessons. One notable example is Just Falafel, a UAE-based fast-food chain that has successfully expanded internationally (Jabeen & Katsioloudes, 2013). Just Falafel’s focus on a single dish, falafel, with adaptations for different cultures, showcases the potential for MENA cuisine to cater to diverse palates globally. This case illustrates how businesses can effectively navigate logistics, adapt their offerings, and leverage existing distribution networks to succeed in foreign markets. Additional case studies of other successful MENA restaurants and food chains, such as Zaytinya in the USA or Ottolenghi in the UK, would provide further practical insights. These examples can highlight different strategies, such as menu diversification, partnerships with local suppliers, and marketing approaches that resonate with local consumers.
	Despite the successes, several challenges and barriers exist in the global expansion of MENA legume-based dishes. Cultural differences, supply chain complexities, and competition with local products are significant hurdles. Understanding these challenges and developing strategies to overcome them is crucial for businesses aiming to enter new markets. Indeed, consumer trends and preferences vary across regions. Detailed information on consumer demographics, purchasing behaviors, and the popularity of specific MENA dishes can provide valuable insights for businesses. For example, the rising interest in plant-based diets in Western countries has created a favorable market for dishes like hummus and falafel. International food policies and regulations play a significant role in the commercialization of MENA legume-based dishes. Trade agreements, food safety standards, and labeling requirements must be carefully navigated. Understanding these regulatory frameworks is essential for successful market entry and expansion.
	Recent technological advancements have facilitated the globalization and commercialization of traditional MENA legume-based dishes. Innovations in food preservation, packaging, and transportation have made it easier to maintain the quality and freshness of these dishes during long-distance shipping (Boukid, 2022; Fadiji & Pathare, 2023). These advancements could contribute to the wider availability of MENA legume-based products in international markets.
	One significant area for further research lies in understanding the nutritional composition of traditional legume-based recipes and their potential contributions to promoting health and well-being is crucial (Ali et al., 2023). Comparative studies analyzing the nutrient profiles, including protein, fiber, vitamins, and minerals, of these dishes can provide valuable data on their nutritional benefits. Moreover, investigating the bioavailability of nutrients and their impact on metabolic health could offer insights into the role of legume-centric diets in combating malnutrition and non-communicable diseases. 
	Moreover, investigating the environmental footprint of traditional legume-based dishes, including their carbon emissions, water usage, and land utilization, can inform strategies for promoting eco-friendly food choices and reducing food waste. Highlighting specific sustainability initiatives undertaken by MENA food producers and exporters can enhance the appeal of these products. Practices such as organic farming, fair trade, and efforts to reduce carbon footprints resonate with environmentally conscious consumers (Yanni et al., 2024).  Additionally, exploring innovative approaches to incorporating locally sourced, seasonal ingredients into traditional recipes can support the development of sustainable food systems that prioritize environmental stewardship and biodiversity conservation. 
	Understanding the socio-cultural significance of traditional legume-based foods within their respective communities is essential for preserving culinary heritage and promoting cultural identity. Research exploring the rituals, symbolism, and communal practices associated with these dishes can boost research agendas that address the complex interplay between food, culture, health, and sustainability in Middle Eastern and North African contexts.
	7 Conclusion
	The examination of traditional legume-based dishes across Middle Eastern and North African cuisines reveals both commonalities and unique culinary practices deeply intertwined with cultural heritage and historical traditions. These dishes not only serve as a testament to the rich tapestry of gastronomic diversity but also offer valuable insights into sustainable and healthy food trends within the region. Staple legumes such as chickpeas, peas, lentils, and faba beans have been integral to the diets of various cultures for millennia, providing essential nutrients, affordability, and sustainability. A wide variety of dishes featuring legumes are prepared across Southern Mediterranean countries, ranging from main courses to desserts. These dishes serve not only as nutritional staples but also as repositories of historical narratives and socio-cultural significance. Owing to increased awareness about the health benefits and sustainability of legumes, there emerges a renewed interest in these traditional gastronomic treasures. Many traditional Southern Mediterranean products have gained global popularity and are now sold worldwide. The sustained preservation and endorsement of these gastronomic traditions hold promise for fostering enhanced cultural exchange, culinary heterogeneity, and sustainable alimentary methodologies on a global scale.
	Source of support: No funding
	Acknowledgments:  not applicable.
	Previous submissions: None.
	Author’s Contribution:  FB: Conceptualization, methodology, writing - original draft, writing - review & editing.
	Conflicts of Interest:  The author declares no conflict of interest.
	Preprint deposit: None.
	References
	Abdel-Aal, E. S. M., Ragaee, S., Rabalski, I., Warkentin, T., & Vandenberg, A. (2019). Nutrient content and viscosity of Saskatchewan-grown pulses in relation to their cooking quality. Canadian Journal of Plant Science, 99(1), 67–77. https://doi.org/10.1139/cjps-2018-0140 
	Ali, T. M., Butt, N. A., & Hasnain, A. (2023). Global Consumption and Culinary Trends in Lentil Utilization. Lentils: Production, Processing Technologies, Products, and Nutritional Profile, 393–414. https://doi.org/10.1002/9781119866923.CH16 
	Al-Jawaldeh, A., Hoteit, M., Zoghbi, E., Rady, A., & Shankiti, I. (2021). Development of a Lebanese food exchange system based on frequently consumed Eastern Mediterranean traditional dishes and Arabic sweets. F1000Research, 10. https://doi.org/10.12688/F1000RESEARCH.27461.1 
	Al-Khusaibi, M. (2019). Arab traditional foods: Preparation, processing and nutrition. Food Engineering Series, 9–35. https://doi.org/10.1007/978-3-030-24620-4_2 
	Almana, H. A. (2000). Extent of phytate degradation in breads and various foods consumed in Saudi Arabia. Food Chemistry, 70(4), 451–456. https://doi.org/10.1016/S0308-8146(00)00110-2 
	Ambika, Aski, M. S., Gayacharan, Hamwieh, A., Talukdar, A., Kumar Gupta, S., Sharma, B. B., Joshi, R., Upadhyaya, H. D., Singh, K., & Kumar, R. (2022). Unraveling Origin, History, Genetics, and Strategies for Accelerated Domestication and Diversification of Food Legumes. Frontiers in Genetics, 13, 932430. https://doi.org/10.3389/FGENE.2022.932430 
	Auman Pitts, G., & Kabalan, M. (2022). 1 When Did Kibbe Become Lebanese? The Social Origins of National Food Culture. Making Levantine Cuisine, 21–46. https://doi.org/10.7560/324578-004 
	Begna, T. (2020). Importance and Impact of Ecological Approaches to Crop Domestication. Journal of Biology, Agriculture and Healthcare, 10(8), 32–37. https://doi.org/10.7176/JBAH/10-8-04 
	Books, D. (2024). The Humble Legume: Delicious Recipes and Fascinating Facts.
	Boronat, Mora, M., Romeo-Arroyo, E., & Vázquez-Araújo, L. (2023). Unraveling the Mediterranean cuisine. What ingredients drive the flavor of the gastronomies included in the Mediterranean diet? International Journal of Gastronomy and Food Science, 34, 100802. https://doi.org/10.1016/J.IJGFS.2023.100802 
	Boukid, F. (2021a). Cereal-Derived Foodstuffs from North African-Mediterranean: From Tradition to Innovation. In F. Boukid (Ed.), Cereal-Based Foodstuffs: The Backbone of Mediterranean Cuisine (pp. 117–150). Springer International Publishing. https://doi.org/10.1007/978-3-030-69228-5_5 
	Boukid, F. (2021b). Chickpea (Cicer arietinum L.) protein as a prospective plant-based ingredient: A review. International Journal of Food Science and Technology, 56(11), 5435–5444. https://doi.org/10.1111/IJFS.15046 
	Boukid, F. (2022). Smart Food Packaging: An Umbrella Review of Scientific Publications. Coatings, 12(12). https://doi.org/10.3390/COATINGS12121949 
	Boukid, F., & Castellari, M. (2022). How can processing technologies boost the application of faba bean (Vicia faba L.) proteins in food production? eFood, 3(3). https://doi.org/10.1002/EFD2.18 
	Boukid, F., Rosell, C. M., & Castellari, M. (2021). Pea protein ingredients: A mainstream ingredient to (re)formulate innovative foods and beverages. Trends in Food Science and Technology, 110, 729–742. https://doi.org/10.1016/J.TIFS.2021.02.040 
	Boukid, F., Zannini, E., Carini, E., & Vittadini, E. (2019). Pulses for bread fortification: A necessity or a choice? Trends in Food Science and Technology, 88, 416–428. https://doi.org/10.1016/J.TIFS.2019.04.007 
	Cambero, M. I., García de Fernando, G. D., Romero de Ávila, M. D., Remiro, V., Capelo, L., & Segura, J. (2023). Freeze-Dried Cooked Chickpeas: Considering a Suitable Alternative to Prepare Tasty Reconstituted Dishes. Foods, 12(12). https://doi.org/10.3390/FOODS12122339 
	Capasso, G., Neves, D., Sperduti, A., Cristiani, E., & Manzo, A. (2024). Direct evidence of plant consumption in Neolithic Eastern Sudan from dental calculus analysis. Scientific Reports 2024 14:1, 14(1), 1–13. https://doi.org/10.1038/s41598-024-53300-z 
	Caracuta, V., Barzilai, O., Khalaily, H., Milevski, I., Paz, Y., Vardi, J., Regev, L., & Boaretto, E. (2015). The onset of faba bean farming in the Southern Levant. Scientific Reports, 5. https://doi.org/10.1038/srep14370 
	Corey, H. (1996). The Art of Syrian Cookery. A Culinary Trip to the Land of Bible History-Syria and Lebanon 
	Cucci, G., Lacolla, G., Summo, C., & Pasqualone, A. (2019). Effect of organic and mineral fertilization on faba bean (Vicia faba L.). Sci Hortic., 243, 338–343. https://doi.org/10.1016/j.scienta.2018.08.051 
	DeSalvo, K. B., Olson, R., & Casavale, K. O. (2016). Dietary guidelines for Americans. JAMA - Journal of the American Medical Association, 315(5), 457–458. https://doi.org/10.1001/JAMA.2015.18396 
	Dhliwayo, T. C., Nyanga, L. K., Chopera, P., Matsungo, T. M., & Chidewe, C. (2022). A review of traditional grain-based complementary foods for children aged 6-23 months in selected African countries. The North African Journal of Food and Nutrition Research, 6(14), 115–125. https://doi.org/10.51745/najfnr.6.14.115-125 
	Elhusseiny, M. H., Amine, A. K., Salem, O. E., Tayel, D. I., & Elsayed, E. A. (2018). Low FODMAP diet in Egyptian patients with Crohn’s disease in remission phase with functional gastrointestinal symptoms. JGH Open: An Open Access Journal of Gastroenterology and Hepatology, 2(1), 15–20. https://doi.org/10.1002/JGH3.12037 
	Fadiji, T., & Pathare, P. B. (2023). Technological Advancements in Food Processing and Packaging. Processes 2023, Vol. 11, Page 2571, 11(9), 2571. https://doi.org/10.3390/PR11092571 
	FAO. (2016). International Year of Pulses. https://www.fao.org/pulses-2016/blog/international-year-of-pulses-seed-the-commons/en/ 
	Ferreira, H., Pinto, E., & Vasconcelos, M. W. (2021). Legumes as a Cornerstone of the Transition Toward More Sustainable Agri-Food Systems and Diets in Europe. Frontiers in Sustainable Food Systems, 5. https://doi.org/10.3389/FSUFS.2021.694121 
	Fortune Business Insights. (2021). Hummus Market Size, Growth, Analysis, Forecast, Report, 2030. https://www.fortunebusinessinsights.com/hummus-market-105632 
	Gabrial, G. N., & Morcos, S. R. (1976). The use of Lupinus termis L. cultivated in Egypt, as a food protein supplement. Zeitschrift Für Ernährungswissenschaft, 15(4), 333–339. https://doi.org/10.1007/BF02020501 
	Guerra-Garcia, A., Haile, T., Ogutcen, E., Bett, K. E., & von Wettberg, E. J. (2022). An evolutionary look into the history of lentil reveals unexpected diversity. Evolutionary Applications, 15(8), 1313. https://doi.org/10.1111/EVA.13467 
	Haddad, M. A., Yamani, M. I., Abu-Romman, S. M., & Obeidat, M. (2021). Rice and Lentils in Jordan. Chemical Profiles of Mujaddara. 35–40. https://doi.org/10.1007/978-3-030-79820-8_3 
	Halawa, A. (2023). Influence of the traditional food culture of Ancient Egypt on the transition of cuisine and food culture of contemporary Egypt. Journal of Ethnic Foods, 10(1), 1–13. https://doi.org/10.1186/S42779-023-00177-4/FIGURES/11 
	Hammami, R., Barbar, R., Laurent, M., & Cuq, B. (2022). Durum wheat couscous grains: An ethnic Mediterranean food at the interface of traditional domestic preparation and industrial manufacturing. Foods (Basel, Switzerland), 11(7), 902. https://doi.org/10.3390/foods11070902  
	Hernández-López, I., Ortiz-Solà, J., Alamprese, C., Barros, L., Shelef, O., Basheer, L., Rivera, A., Abadias, M., & Aguiló-Aguayo, I. (2022). Valorization of local legumes and nuts as key components of the Mediterranean diet. Foods (Basel, Switzerland), 11(23), 3858. https://doi.org/10.3390/foods11233858  
	Herrera, F., Carvalho, M. R., Wing, S. L., Jaramillo, C., & Herendeen, P. S. (2019). Middle to Late Paleocene Leguminosae fruits and leaves from Colombia. Australian Systematic Botany, 32(6), 385–408. https://doi.org/10.1071/sb19001  
	Huebbe, P., & Rimbach, G. (2020). Historical reflection of food processing and the role of legumes as part of a healthy balanced diet. Foods (Basel, Switzerland), 9(8), 1056. https://doi.org/10.3390/foods9081056 
	Ibrahim, S. S., Habiba, R. A., Shatta, A. A., & Embaby, H. E. (2002). Effect of soaking, germination, cooking and fermentation on antinutritional factors in cowpeas. Nahrung - Food, 46(2), 92–95. https://doi.org/10.1002/1521-3803(20020301)46:2<92::AID-FOOD92>3.0.CO;2-P 
	Igolkina, A. A., Noujdina, N. V., Vishnyakova, M., Longcore, T., von Wettberg, E., Nuzhdin, S. V., & Samsonova, M. G. (2023). Historical routes for diversification of domesticated chickpea inferred from landrace genomics. Molecular Biology and Evolution, 40(6). https://doi.org/10.1093/molbev/msad110 
	Jabeen, F., & Katsioloudes, M. I. (2013). Just Falafel: A success story of an international expansion. Emerald Emerging Markets Case Studies, 3(2), 1–8. https://doi.org/10.1108/EEMCS-02-2013-0017 
	Jribi, S., Sassi, K. & Debbabi, H. (2019). Incorporation of Sprouted Wheat Seeds as Functional Ingredient in a Mediterranean Breakfast Cereal Based Product, Bsissa: A Mixture Design Approach. International Journal of Innovative Approaches in Agricultural Research, 3(3), 429-441. https://doi.org/10.29329/ijiaar.2019.206.9   
	Kaak, Z. (1983). La Sofra. Cuisine tunisienne traditionnelle. Ceres Edition.
	Kaale, L. D., Siddiq, M., & Hooper, S. (2023). Lentil (Lens culinaris Medik) as nutrient-rich and versatile food legume: A review. Legume Science, 5(2). https://doi.org/10.1002/LEG3.169 
	Kalla, J. (2016). Palestine on a Plate. Memories from my mother’s kitchen. Interlink Books.
	Koenen, E. J. M., Ojeda, D. I., Bakker, F. T., Wieringa, J. J., Kidner, C., Hardy, O. J., Pennington, R. T., Herendeen, P. S., Bruneau, A., & Hughes, C. E. (2021). The origin of the legumes is a complex paleopolyploid phylogenomic tangle closely associated with the Cretaceous–Paleogene (K–Pg) mass extinction event. Systematic Biology, 70(3), 508–526. https://doi.org/10.1093/sysbio/syaa041  
	Kouki, M., Kallel, Z., & Turki, Z. (1989). La Cuisine Tunisienne d’Ommok Sannafa (M. Kouki & H. Jerbi, Eds.).
	Lancelotti, C., & Biagetti, S. (2021). Mapping food production in hyper-arid and arid Saharan Africa in the Holocene—A view from the present. Quaternary, 4(2), 13. https://doi.org/10.3390/quat4020013 
	Liber, M., Duarte, I., Maia, A. T., & Oliveira, H. R. (2021). The History of Lentil (Lens culinaris subsp. culinaris) Domestication and Spread as Revealed by Genotyping-by-Sequencing of Wild and Landrace Accessions. Frontiers in Plant Science, 12. https://doi.org/10.3389/fpls.2021.628439 
	Liu, C., Pei, R., & Heinonen, M. (2022). Faba bean protein: A promising plant-based emulsifier for improving physical and oxidative stabilities of oil-in-water emulsions. Food Chemistry, 369. https://doi.org/10.1016/J.FOODCHEM.2021.130879 
	Lucas, J. (2023). Popular cuisines at tourist tables: Moroccan bissara and its rising path between heritage and commodification. International Journal of Gastronomy and Food Science, 32, 100744. https://doi.org/10.1016/J.IJGFS.2023.100744 
	Lucas, L., & Fuller, D. Q. (2020). Lentil: Origins and Development. Encyclopedia of Global Archaeology, 6535–6537. https://doi.org/10.1007/978-3-030-30018-0_2323 
	Marchini, M., Carini, E., Cataldi, N., Boukid, F., Blandino, M., Ganino, T., Vittadini, E., & Pellegrini, N. (2021). The use of red lentil flour in bakery products: How do particle size and substitution level affect rheological properties of wheat bread dough? LWT, 136. https://doi.org/10.1016/J.LWT.2020.110299 
	Martín, E. (2021). Nation building and social change in the United Arab Emirates through the invention of Emirati cuisine. The Sociological Review, 69(3), 538–559. https://doi.org/10.1177/00380261211009090 
	Mefleh, M., Darwish, A. M. G., Mudgil, P., Maqsood, S., & Boukid, F. (2022). Traditional fermented dairy products in Southern Mediterranean countries: From tradition to innovation. Fermentation, 8(12), 743. https://doi.org/10.3390/fermentation8120743 
	Méjean, C., Traissac, P., Eymard-Duvernay, S., El Ati, J., Delpeuch, F., & Maire, B. (2007). Diet quality of north African migrants in France partly explains their lower prevalence of diet-related chronic conditions relative to their native French peers, ,3. The Journal of Nutrition, 137(9), 2106–2113. https://doi.org/10.1093/jn/137.9.2106 
	Moreno-Araiza, O., Boukid, F., Suo, X., Wang, S., & Vittadini, E. (2023). Pretreated green pea flour as wheat flour substitutes in composite bread making. Foods (Basel, Switzerland), 12(12). https://doi.org/10.3390/foods12122284  
	Muñoz, N., Liu, A., Kan, L., Li, M.-W., & Lam, H.-M. (2017). Potential uses of wild germplasms of grain legumes for crop improvement. International Journal of Molecular Sciences, 18(2), 328. https://doi.org/10.3390/ijms18020328 
	Ofoedu, C. E., Akintayo, O. A., & Zhou, S. J. (2022). Faba Bean Utilization: Past, Present and Future. in Faba Bean: Chemistry, Properties and Functionality, 301–329. https://doi.org/10.1007/978-3-031-14587-2_12 
	Oktay, S., & Sadıkoğlu, S. (2018). The gastronomic cultures’ impact on the African cuisine. Journal of Ethnic Foods, 5(2), 140–146. https://doi.org/10.1016/j.jef.2018.02.005 
	Othmani, W. (2021). Intangible heritage as a social construction of authenticity: the example of Tunisian cuisine. Via Tourism Review, 19. https://doi.org/10.4000/viatourism.7183  
	Pasqualone, A., Abdallah, A., & Summo, C. (2020). Symbolic meaning and use of broad beans in traditional foods of the Mediterranean Basin and the Middle East. Journal of Ethnic Foods, 7(1), 1–13. https://doi.org/10.1186/S42779-020-00073-1 
	Purugganan, M. D. (2019). Evolutionary insights into the nature of plant domestication. Current Biology: CB, 29(14), R705–R714. https://doi.org/10.1016/j.cub.2019.05.053 
	Reister, E. J., Belote, L. N., & Leidy, H. J. (2020). The benefits of including hummus and hummus ingredients into the American diet to promote diet quality and health: A comprehensive review. Nutrients, 12(12), 3678. https://doi.org/10.3390/nu12123678 
	Sageer, J. A., & Bhabha, L. (2017). Julie taboulie’s Lebanese kitchen: Authentic recipes for fresh and flavorful Mediterranean home cooking. St Martin’s Press.
	Salomo, K., Smith, J. F., Feild, T. S., Samain, M.-S., Bond, L., Davidson, C., Zimmers, J., Neinhuis, C., & Wanke, S. (2017). The emergence of earliest angiosperms may be earlier than fossil evidence indicates. Systematic Botany, 42(4), 607–619. https://doi.org/10.1600/036364417x696438 
	Samtiya, M., Aluko, R. E., & Dhewa, T. (2020). Plant food anti-nutritional factors and their reduction strategies: An overview. Food Production, Processing and Nutrition, 2(1). https://doi.org/10.1186/S43014-020-0020-5 
	Sathya, A., & Siddhuraju, P. (2015). Effect of processing methods on compositional evaluation of underutilized legume, Parkia roxburghii G. Don (yongchak) seeds. Journal of Food Science and Technology, 52(10), 6157–6169. https://doi.org/10.1007/s13197-015-1732-4 
	Servais, T., Cascales-Miñana, B., Cleal, C. J., Gerrienne, P., Harper, D. A. T., & Neumann, M. (2019). Revisiting the Great Ordovician Diversification of land plants: Recent data and perspectives. Palaeogeography, Palaeoclimatology, Palaeoecology, 534(109280), 109280. https://doi.org/10.1016/j.palaeo.2019.109280 
	Sinkovič, L., Pipan, B., Šibul, F., Nemeš, I., Tepić Horecki, A., & Meglič, V. (2023). Nutrients, Phytic Acid and Bioactive Compounds in Marketable Pulses. Plants, 12(1). https://doi.org/10.3390/PLANTS12010170 
	Smadja, T., & Muel, F. (2021). Analysis of EU legume value chains from the H2020 LegValue project: What insights for organic value chains? OCL, 28, 15. https://doi.org/10.1051/OCL/2021005 
	Sonnante, G., Hammer, K., & Pignone, D. (2009). From the cradle of agriculture, a handful of lentils: History of domestication. Rendiconti Lincei, 20(1), 21–37. https://doi.org/10.1007/s12210-009-0002-7 
	Tanno, K. I., & Willcox, G. (2006). The origins of cultivation of Cicer arietinum L. and Vicia faba L.: Early finds from Tell el-Kerkh, north-west Syria, late 10th millennium B.P. Vegetation History and Archaeobotany, 15(3), 197–204. https://doi.org/10.1007/S00334-005-0027-5
	Tchonkouang, R. D., Onyeaka, H., & Nkoutchou, H. (2024). Assessing the vulnerability of food supply chains to climate change-induced disruptions. Science of The Total Environment, 920, 171047. https://doi.org/10.1016/J.SCITOTENV.2024.171047 
	Trněný, O., Brus, J., Hradilová, I., Rathore, A., Das, R. R., Kopecký, P., Coyne, C. J., Reeves, P., Richards, C., & Smýkal, P. (2018). Molecular evidence for two domestication events in the pea crop. Genes, 9(11). https://doi.org/10.3390/GENES9110535 
	United Nations. (2015). Transforming our world: The 2030 Agenda for Sustainable Development | Department of Economic and Social Affairs. https://sdgs.un.org/2030agenda 
	Yahyaoui, A. G., Bouzaiene, T., Aouidi, F., Aydi, A., & Hamdi, M. (2017). Traditional cereal food as container of probiotic bacteria “Lb. Rhamnosus GG)”: Optimization by response surface methodology. Journal of Food Quality, 2017. https://doi.org/10.1155/2017/1742143 
	Yanni, A. E., Iakovidi, S., Vasilikopoulou, E., & Karathanos, V. T. (2024). Legumes: A Vehicle for Transition to Sustainability. Nutrients, 16(1). https://doi.org/10.3390/NU16010098 
	Zanella-Díaz, E., Mújica-Paz, H., Soto-Caballero, M. C., Welti-Chanes, J., & Valdez-Fragoso, A. (2014). Quick hydration of tepary (Phaseolus acutifolius A. Gray) and pinto beans (Phaseolus vulgaris L.) driven by pressure gradients. LWT - Food Science and Technology, 59(2P1), 800–805. https://doi.org/10.1016/j.lwt.2014.05.042 
	Zeder, M. A. (2011). The origins of agriculture in the Near East. Current Anthropology, 52(SUPPL. 4). https://doi.org/10.1086/659307 
	Word Bookmarks
	Abdel_Aal_et_al
	Ali_et_al
	Al_Jawaldeh_et_al
	Al_Khusaibi
	Almana
	Ambika
	Auman_et_al
	Begna_et_al
	Books
	Boronat_et_al
	Boukid_2021a
	Boukid_2021b
	Boukid_2022
	Boukid_et_al_2022
	Boukid_et_al_2021
	Boukid_et_al_2019
	Cambero_et_al
	Capasso_et_al
	Caracuta_et_al
	Corey
	Cucci_et_al
	DeSalvo_et_al
	Dhliwayo_et_al
	Elhusseiny_et_al
	Fadiji_et_al
	FAO_2016
	Ferreira_et_al
	Fortune
	Gabrial_et_al
	Guerra_Garcia_et_al
	Haddad_et_al
	Halawa
	Hammami_et_al
	Hernández_López_et_al
	Herrera_et_al
	Ibrahim_et_al
	Jabeen_et_al
	Kaak
	Kaale_et_al
	Kalla
	Koenen_et_al
	Kouki_et_al
	Liu_et_al
	Lucas_et_al
	Lucas_2023
	Lucas_et_al_2020
	Marchini_et_al
	Moreno_Araiza_et_al
	Ofoedu_et_al
	Oktay_et_al
	Othmani_et_al
	Pasqualone_et_al
	Samtiya_et_al
	Sathya_et_al
	Sinkovič_et_al
	Smadja_et_al
	Sonnante_et_al
	Tanno_et_al
	Tchonkouang_et_al
	Trněný_et_al
	United_Nations_2015
	Yahyaoui_et_al
	Yanni_et_al
	Zanella_Díaz_et_al
	Zeder



		Allily et al.                                                                                                                       Phthalate esters in Saudi Arabian cheese 









[bookmark: _Hlk168409015][bookmark: _Hlk57042367][bookmark: _Hlk37866260][bookmark: _Hlk171433994][image: ]Nor. Afr. J. Food Nutr. Res. 2024; 8 (18): 19 – 34				                               	             https://doi.org/10.51745/najfnr.8.18.19-34

[image: ]

[bookmark: _Hlk153278504][image: Crossmark icon serving alive publication in Crossref. | Download Scientific  Diagram]				   	



REVIEW ARTICLE

		Functional and Novel Foods 

		

		







[bookmark: _Hlk171458078][bookmark: _Hlk153274598]Gastronomic heritage of legume foods in Southern Mediterranean cuisine

[bookmark: _Hlk168392398][bookmark: _Hlk172999113][bookmark: _Hlk159334063][image: ] Fatma Boukid        🖂   

[bookmark: _Hlk153279365][bookmark: _Hlk153279173][bookmark: _Hlk153279296][bookmark: _Hlk153279225][bookmark: _Hlk76297676][bookmark: _Hlk156296943]ClonBio Group LTD, 6 Fitzwilliam Pl, Dublin, D02 XE61, Ireland. E-mail: fboukid@clonbioeng.com 





ABSTRACT				     	                     	           ARTICLE INFORMATION        

  🖂 Corresponding authors:  Fatma Boukid

E-mail: fboukid@clonbioeng.com Tel: +36 (302 769 378) 



[bookmark: _Hlk162327647]Received: May 15, 2024             

Revised: July 11, 2024             

Accepted: July 22, 2024             

Published: July 26, 2024          



Article edited by: 

· Pr. Khaled Méghit Boumédiène



Article reviewed by: 

· Pr. Hajer Debbabi

· Dr. Marina Mefleh





[bookmark: _Hlk153275784][bookmark: _Hlk153280430]Cite this article as: Boukid, F.  (2024).  Gastronomic heritage of legume foods in Southern Mediterranean cuisine. The North African Journal of Food and Nutrition Research, 8 (18): 19 – 34. https://doi.org/10.51745/najfnr.8.18.19-34 



© 2024 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third-party material in this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.



Background: Legumes hold a prominent position among the foundational ingredients of Southern Mediterranean cuisine. Aims: This comprehensive review offers an exploration into the significance of traditional legume-based foods within this culinary landscape, focusing on their cultural significance, nutritional value, and extensive array of dishes. Methods: This study conducted a comprehensive review of traditional legume-based foods in Middle Eastern and North African cuisines by accessing scholarly databases like PubMed, Scopus, and Web of Science, and consulting grey literature from international organizations and government agencies. The search strategy combined keywords and controlled vocabulary terms to identify relevant publications in English or Arabic from January 2000 to May 2024, focusing on traditional recipes, cooking methods, nutritional profiles, cultural significance, and historical contexts. Results: Central to these culinary traditions are legumes such as chickpeas, lentils, and fava beans, renowned for their richness in proteins, fibers, and essential micronutrients. The review catalogs 34 traditional dishes from the Southern Mediterranean region including Tunisia, Egypt, Morocco, Algeria, Syria, Palestine, and Lebanon. These dishes exemplify the region's remarkable culinary diversity, where each dish represents a narrative thread of regional cuisine. Conclusion: It is also important to acknowledge the commercialization of traditional legume-based dishes is driven by globalization trends and the rising demand for convenient and culturally diverse food options worldwide. As such, educational and culinary initiatives play a pivotal role in preserving and promoting these culinary practices. For future research actions, there is a need to evaluate these traditional dishes' nutritional quality, and sustainability and explore consumer perceptions.
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1 Introduction

Legumes have emerged as a cornerstone of traditional diets across various cultures. Domesticated during the Neolithic period, legumes have been cultivated across various civilizations and epochs (Capasso et al., 2024; Huebbe & Rimbach, 2020). This versatile family, including beans, lentils, chickpeas, and peas, has long been recognized for their nutritional value, affordability, and sustainability. Today, the Leguminosae family comprises over 19,000 extant species (Ambika et al., 2022). In the Southern Mediterranean region, legumes have been integral to the region's culinary heritage and cultural identity, shaping traditional dishes and culinary traditions (Ambika et al., 2022). Particularly, chickpeas, lentils, and faba beans form the foundation of many traditional dishes (Guerra-Garcia et al., 2022; Othmani & Wadie, 2021). Their availability, versatility, affordability, taste, and nutritional value have made them indispensable ingredients (Boukid et al., 2019). Historically, legumes have served as a staple food source, providing essential nutrients and sustenance to communities across the Mediterranean basin (Ferreira et al., 2021; Ofoedu et al., 2022). 

Despite their historical importance, legumes experienced a period of relative obscurity in modern diets, overshadowed by the rise of processed foods and animal-based proteins (Boukid et al., 2019). However, increased awareness of the environmental and health benefits of plant-based diets has driven legumes back into the spotlight. Recognizing the role of legumes in promoting nutrition security, sustainable agriculture, and biodiversity conservation, the initiatives of the Food and Agriculture Organization (FAO) further boosted the promotion of their cultivation and consumption worldwide (FAO, 2016). 

Traditional legume-based foods are regaining recognition as a path to achieve several Sustainable Development Goals (SDGs) set by the United Nations (United Nations, 2015).  These time-tested culinary practices promote No Hunger (SDG 2) by offering readily available, nutrient-rich sources of protein. They contribute to Good Health and Well-being (SDG 3) through their balanced composition and potential health benefits. Additionally, the preservation and promotion of these traditional foods safeguard cultural and natural heritage (SDG 11), ensuring the continuation of these valuable knowledge systems and practices for future generations.

North African and Middle Eastern cuisine has experienced a significant rise in popularity in Western countries over the past few decades (Dhliwayo et al., 2022; Mefleh et al., 2022). This trend could be attributed to factors such as increased immigration from Middle Eastern countries, the proliferation of Middle Eastern restaurants in urban centers, and the growing influence of social media and culinary tourism. The resurgence of interest in traditional legume-based foods was driven by a growing appreciation for their nutritional value and cultural significance (Hernández-López et al., 2022). Traditional recipes and culinary practices centered around legumes highlighted their affordability and accessibility (Boronat et al., 2023). In this light, this review aims to explore the heritage of legume-based foods in the Southern Mediterranean region, examining their historical significance, nutritional benefits, and culinary diversity.

2 Methods

This study conducted a comprehensive review of traditional legume-based foods across Middle Eastern and North African cuisines. The research methodology involved accessing scholarly databases, including PubMed, Scopus, and Web of Science, to identify relevant peer-reviewed articles, review papers, and ethnographic studies published between 2000 and 2024. Additionally, grey literature, such as reports from international organizations and government agencies, was consulted to supplement the academic literature and provide insights into culinary practices and cultural traditions within the region. The search strategy utilized a combination of keywords and controlled vocabulary terms related to legume-based dishes, Middle Eastern and North African cuisines, cultural heritage, culinary traditions, and sustainable food systems. The inclusion criteria encompassed publications written in English or Arabic that focused on traditional recipes, cooking methods, nutritional profiles, cultural significance, and historical contexts of legume-based foods prevalent in the study region. Furthermore, to ensure the comprehensiveness of the review, reference lists of identified articles and books were manually searched for additional relevant sources.

The period of time considered for this review spanned from January 2000 to May 2024, allowing for the inclusion of recent publications and emerging research trends in the field of food studies and culinary anthropology. By adopting a systematic approach to data collection and synthesis, this study aimed to provide a comprehensive overview of traditional legume-based foods in Middle Eastern and North African cuisines, with a focus on their cultural significance, nutritional attributes, and implications for sustainable food systems.

3 Historical context of legume consumption in the Southern Mediterranean region

During the Paleozoic era, around 500 million years ago, land plants began to evolve, giving rise to various morphotypes and eventually leading to the emergence of different plant species (Servais et al., 2019). However, the evolutionary history of plants is not fully understood due to limited fossil records of plant progenitors and morphotypes. The evolution of flowering plants, or angiosperms, is believed to have occurred during the late Permian, approximately 275 million years ago (Salomo et al., 2017).

The Leguminosae family, commonly known as legumes, ranks as the third largest family among flowering plants. The divergence and evolution of legumes are subject to speculation (Ambika et al., 2022). Following the Cretaceous-Paleogene boundary (KPB), legumes emerged as ecologically dominant or co-dominant species across various vegetation types. Fossil evidence indicates that this rise in prominence coincided with the proliferation of several extensively studied animal clades, such as Placentalia and Neoaves (Koenen et al., 2021). While no legume fossils have been definitively identified before the KPB, the family's abundance and diversity are evident in the late Paleocene, coinciding with the emergence of modern-type rainforests (Herrera et al., 2019). Fossil evidence indicates the presence of stem group representatives of legume subfamilies close to the Paleocene–Eocene Thermal Maximum (PETM), approximately 58 million years ago (Herrera et al., 2019). Plant domestication is widely accepted to have commenced approximately 12,000 years ago in the Fertile Crescent (Begna, 2020). However, recent evidence suggests the domestication of some plants in Africa might have occurred slightly earlier, potentially around 15,000 years ago (Purugganan, 2019). More research is needed to solidify the exact timeline.

Chickpea (Cicer arietinum) was found within the late 10th millennium B.P. strata at Tell el-Kerkh, situated in northwest Syria (Tanno & Willcox, 2006). The beginnings of the cultivation of chickpeas can be traced back to early discoveries at Tell el-Kerkh in northwest Syria, dating back to the late 10th millennium B.P (Zeder, 2011). The chickpea was first domesticated in the Fertile Crescent 10,000 years ago (Igolkina et al., 2023). Its spread or diversification in the Middle East, South Asia, Ethiopia, and the Western Mediterranean remains unclear.

Faba bean (Vicia faba L.) was also among the first domesticated legumes. Its presence has been documented alongside chickpeas at the same site (Zeder, 2011).  The Pre-Pottery Neolithic B site of Yiftah’el, situated in the Southern Levant, is notable for its abundant findings of ancient faba bean remains, radiocarbon dated to the 10th-millennium cal. BP (Ambika et al., 2022; Caracuta et al., 2015). Notably, the large-seeded modern faba bean variety is not observed in the Near East until around AD 1000 (Zeder, 2011).

Pea (Pisum sativum L.) is considered one of the founding crops originating from the Near East (Muñoz et al., 2017). It is associated with two wild species: Pisum sativum subsp. elatius, which has a broad distribution primarily centered in the Mediterranean region, and Pisum fulvum, which is confined to the regions of Syria, Lebanon, Palestine, and Jordan (Trněný et al., 2018). It was domesticated approximately 10,000 years ago in the Mediterranean region, particularly in the Middle East.

Lentil (Lens culinaris Medik.) has been unearthed from archaeological sites dating back to the Neolithic period, although the exact locations of domestication remain uncertain (L. Lucas & Fuller, 2020). Pre-domestication cultivation of lentils, particularly L. orientalis, occurred during the Pre-Pottery Neolithic A (PPNA; 11,600–10,800 cal BP) at sites like Jerf el Ahmar (Syria) and Netiv HaGdud (Jordan Valley) (Zeder, 2011). In the subsequent Pre-Pottery Neolithic B (PPNB; 10,800-8,500 BP) period in the southern Levant, lentils were widely cultivated alongside domesticated (Liber et al., 2021; Sonnante et al., 2009).

4 Nutritional quality of the main legumes

Faba beans, chickpeas, lentils, and peas are all nutrient-rich legumes that offer numerous health benefits. They hold a significant place in the Southern Mediterranean diet due to their health-promoting properties. The data in Table 1 are relative to mature seeds, cooked, boiled, and without salt. This provides an important context for understanding the nutritional composition of the legumes in their prepared form, which is commonly consumed. It ensures that the comparisons made among the different legumes are based on a consistent measure, allowing for an accurate assessment of their nutritional value.

Faba beans, chickpeas, lentils, and peas are relatively low in calories and fat but rich in proteins and fibers (Boukid et al., 2019; Boukid & Castellari, 2022). They are also abundant in essential minerals such as iron, magnesium, and potassium, crucial for various functions including muscle function and blood pressure regulation (Cucci et al., 2019; Moreno-Araiza et al., 2023). Moreover, they contain notable amounts of vitamins like vitamin C, acting as antioxidants and supporting immune function, and B vitamins, essential for energy production. Faba beans are particularly rich in arginine, an amino acid vital for heart health and immune function (Abdel-Aal et al., 2019; Liu et al., 2022). Chickpeas are particularly high in lysine, an essential amino acid crucial for protein synthesis and tissue repair (Boukid, 2021b). Lentils are particularly rich in isoleucine, leucine, and valine, branched-chain amino acids vital for muscle growth and repair (Marchini et al., 2021). Peas are high in lysine, threonine, and phenylalanine, essential amino acids crucial for various physiological functions (Boukid et al., 2021).

While faba beans, chickpeas, lentils, and peas are nutrient-rich legumes brimming with health benefits, they also contain some anti-nutritional factors like phytic acid and lectins (Sinkovič et al., 2023). These can potentially interfere with the absorption of certain minerals. These anti-nutritional factors can be significantly reduced through simple preparation methods commonly used in Southern Mediterranean cuisine (Samtiya et al., 2020). Soaking legumes overnight in water, followed by boiling or stewing, effectively reduces a substantial amount of these compounds (Zanella-Díaz et al., 2014). Additionally, fermentation, a traditional practice in many Mediterranean recipes, can further decrease anti-nutritional factors while enhancing their digestibility and nutrient bioavailability (Ibrahim et al., 2002; Sathya & Siddhuraju, 2015). These culinary techniques not only preserve the nutritional integrity of legume-based dishes but also enhance their health benefits, making them an integral part of balanced diets.

5 Culinary and cultural significance of traditional legume-based foods

Traditional Middle Eastern and North African legume-based dishes were compressively examined by going through their respective origins, cultural nuances, and culinary methodologies. These dishes represent a merger of historical culinary practices, reflecting the intricate interplay between ethnic preferences, cultural habits, and socio-historical contexts within the region. 

Table 1. Nutritional quality of mature seeds of faba bean, chickpea, lentil, and peas (cooked, boiled, without salt) according to the USDA database (per 100 g dry matter) *

[bookmark: _Hlk173067545]Name

Unit

Faba bean

Chickpea

Lentil

Peas

Recommended Diet Allowances (RDAs) for adults (DeSalvo et al., 2016)

Energy

kcal

386110

412164

382116

38084

Males: 2500-3000, Females: 1800-2400

Protein

g

26.677.6

22.268.86

29.679.02

24.255.36

Males: 56, Females: 46

Total lipid (fat)

g

1.400.4

6.512.59

1.250.38

1.000.22

20-35% of total calories

Ash

g

2.840.81

2.310.92

2.730.83

4.160.92

-

Carbohydrate, by difference

g

68.7719.6

68.8427.4

66.1220.1

70.5915.6

130

Fiber, total dietary

g

18.955.4

19.107.6

25.997.9

24.895.5

Males: 38, Females: 25

Total Sugars

g

6.391.82

12.064.8

5.921.8

26.835.93

Limit added sugars to <10% of total calories

Calcium, Ca

mg

12636

123.1249

62.5019

122.1727

1000

Iron, Fe

mg

5.31.5

7.262.89

10.953.33

6.971.54

Males: 8, Females: 18

Magnesium, Mg

mg

15143

12148

11836

17639

Males: 400-420, Females: 310-320

Phosphorus, P

mg

439125

422168

592180

529117

700

Potassium, K

mg

940268

731291

1214369

1226271

4700

Sodium, Na

mg

17.545

17.597

6.582

1081.45239

1500 (AI); limit to less than 2300

Zinc, Zn

mg

3.541.01

3.841.53

4.181.27

5.381.19

Males: 11, Females: 8

Copper, Cu

mg

0.910.259

0.880.352

0.830.251

0.780.173

0.9

Manganese, Mn

mg

1.480.421

2.591.03

1.630.494

2.380.525

Males: 2.3, Females: 1.8

Selenium, Se

µg

9.122.6

9.303.7

9.212.8

8.601.9

55

Vitamin C, total ascorbic acid

mg

1.050.3

3.271.3

4.931.5

64.2514.2

Males: 90, Females: 75

Thiamin

mg

0.340.097

0.290.116

0.560.169

1.170.259

Males: 1.2, Females: 1.1

Riboflavin

mg

0.310.089

0.160.063

0.240.073

0.670.149

Males: 1.3, Females: 1.1

Niacin

mg

2.490.711

1.320.526

3.491.06

9.142.02

Males: 16, Females: 14

Pantothenic acid

mg

0.550.157

0.720.286

2.100.638

0.690.153

5

Vitamin B-6

mg

0.250.072

0.350.139

0.590.178

0.980.216

Males: 1.3-1.7, Females: 1.3-1.5

Folate, total

µg

365104

432172

595181

28563

400

Fatty acids, total saturated

g

0.2320.066

0.6760.269

0.1740.053

0.1760.039

Limit to less than 10% of total calories

SFA 14:0

g

0.0040.001

0.0100.004

0.0030.001

0.0000

-

SFA 16:0

g

0.1890.054

0.5400.215

0.1480.045

0.1580.035

-

SFA 18:0

g

0.0280.008

0.0930.037

0.0160.005

0.0180.004

-

Fatty acids, total monounsaturated

g

0.2770.079

1.4650.583

0.2110.064

0.0860.019

-

Fatty acids, total polyunsaturated

g

0.5750.164

2.9151.16

0.5760.175

0.4620.102

5-10% of total calories

PUFA 18:2

g

0.5330.152

2.7891.11

0.4510.137

0.3710.082

-

PUFA 18:3

g

0.0420.012

0.1080.043

0.1220.037

0.0860.019

-

Tryptophan

g

0.2530.072

0.2140.085

0.2660.081

NMNM

5 mg/kg body weight/day

Threonine

g

0.9470.27

0.8270.329

1.0630.323

NMNM

15 mg/kg body weight/day

Isoleucine

g

1.0740.306

0.9550.38

1.2830.39

NMNM

19 mg/kg body weight/day

Leucine

g

2.0070.572

1.5850.631

2.1510.654

NMNM

42 mg/kg body weight/day

Lysine

g

1.7050.486

1.4900.593

2.0720.63

1.4210.314

38 mg/kg body weight/day

Methionine

g

0.2180.062

0.2910.116

0.2530.077

0.3670.081

19 mg/kg body weight/day

Cystine

g

0.3400.097

0.2990.119

0.3880.118

0.1450.032

-

Phenylalanine

g

1.1260.321

1.1930.475

1.4640.445

0.8960.198

33 mg/kg body weight/day

Tyrosine

g

0.8460.241

0.5530.22

0.7930.241

0.5070.112

-





By examining the diverse array of traditional recipes (Table 2), this study aims to elucidate the intricate relationship between gastronomy and cultural identity, offering insights into the enduring culinary traditions that have shaped Middle Eastern and North African cuisines over centuries.Table 1. continued

Name

Unit

Faba bean

Chickpea

Lentil

Peas

Recommended Diet Allowances (RDAs) for adults (DeSalvo et al., 2016)

Tyrosine

g

0.8460.241

0.5530.22

0.7930.241

0.5070.112

-

Valine

g

1.1860.338

0.9350.372

1.4740.448

1.0500.232

24 mg/kg body weight/day

Arginine

g

2.4630.702

2.0980.835

2.2930.697

1.9140.423

-

Histidine

g

0.6770.193

0.6130.244

0.8360.254

0.4750.105

14 mg/kg body weight/day

Alanine

g

1.0910.311

0.9550.38

1.2400.377

1.0720.237

-

Aspartic acid

g

2.9790.849

2.6131.04

3.2830.998

2.2170.49

-

Glutamic acid

g

4.5261.29

3.8941.55

4.6051.4

3.3170.733

-

Glycine

g

1.1190.319

0.9270.369

1.2070.367

0.8240.182

-

Proline

g

1.1230.32

0.9200.366

1.2400.377

0.7740.171

-

Serine

g

1.2210.348

1.1230.447

1.3680.416

0.8100.179

-

Nm: Not mentioned. 

* The values presented in this table are average values obtained from the USDA National Nutrient Database for Standard Reference. It is important to note that the nutritional composition of legumes can vary depending on factors such as species, variety, agricultural practices, climate, and soil conditions



5.1 Tajine

The term "tajine" has a rich historical significance in Moroccan cuisine. It originated from the unique clay cooking vessel known as a "tajine," which has been used for centuries in North African and Middle Eastern cooking (Oktay & Sadıkoğlu, 2018). The traditional tajine pot consists of two parts: a shallow, circular base and a conical or dome-shaped lid. This design allows for slow, even cooking and helps to retain moisture, resulting in tender and flavorful dishes. Historically, the tajine pot served as a versatile tool for cooking various dishes, ranging from stews and soups to rice and couscous. Its origins can be traced back to Berber communities in North Africa, where it was used as a portable cooking vessel by nomadic tribes. The clay material of the tajine pot was readily available and well-suited to the harsh desert environment, making it an essential part of Berber culinary culture.

There are several variations of “Tajine". The version made with legumes holds a significant place in Moroccan cuisine, reflecting both the region's culinary traditions and the historical importance of legumes as a staple food source. This dish typically features chickpeas as a primary ingredient, although variations may include other legumes such as lentils or fava beans. Other ingredients might be added such as vegetables, aromatic spices, and sometimes meat or poultry, depending on regional variations and personal preferences (Cambero et al., 2023).

5.2 Bissara

Bissara is a Moroccan soup made primarily from dried fava beans. Bissara is typically seasoned with garlic, cumin, and paprika. Bissara, historically considered a "poor man's food" due to its association with periods of scarcity and deprivation, has undergone a remarkable transformation in recent years (J. Lucas, 2023).” Bissara” in Egypt is a variation of the dish found in Morocco and Tunisia. In Egypt, Bissara typically consists of mashed fava beans, cooked with olive oil, garlic, lemon juice, and various spices. It's often accompanied by bread or vegetables. To prepare Bissara in Egypt, dried fava beans are soaked overnight and then cooked until tender. The cooked beans are then mashed or pureed, creating a thick and creamy texture. In a separate pan, minced garlic is sautéed in olive oil until fragrant, then added to the mashed beans along with lemon juice, cumin, salt, and pepper. The mixture is heated gently until warmed through and the flavors have melded together.

5.3 Harira

Harira is a traditional soup that holds a special place in Moroccan culture, particularly during the month of Ramadan when it is traditionally served to break the fast (Oktay & Sadıkoğlu, 2018). The base ingredients are chickpeas, lentils, and tomatoes, as well as a blend of spices such as cinnamon, turmeric, and ginger. It often features tender pieces of lamb or beef.

5.4 Doubara

Doubara is a traditional Algerian soup made primarily from broad beans and occasionally mixed with chickpeas (Pasqualone et al., 2020). The main spices include salt, garlic, tomato sauce, coriander, cumin, lemon, oil, and paprika.

Table 2. Traditional Middle Eastern and North African dishes: origins, cultural significance, and culinary practices

Dish

Origin

Main Ingredients

Cooking Method

Ethnic preferences and cultural habits

Reference

Tajine

Morocco

Chickpeas, vegetables, spices

Slow cooking in a clay pot

Influenced by Berber culinary culture, often served during festive occasions and family gatherings.

(Oktay & Sadıkoğlu, 2018)

Bissara

Morocco

Dried fava beans, garlic, cumin

Boiling, pureeing

Historically considered a "poor man's food," often consumed during periods of scarcity.

(J. Lucas, 2023)

Harira

Morocco

Chickpeas, lentils, tomatoes

Simmering

Traditionally served to break the fast-during Ramadan, symbolizing community and generosity.

(Oktay & Sadıkoğlu, 2018)

Doubara

Algeria

Broad beans, chickpeas

Simmering

Reflects Algerian culinary heritage and is often enjoyed as a comforting dish during colder months.

(Pasqualone et al., 2020)

Ghorbet Adas

Middle East

Lentils, onions, tomatoes

Simmering

Commonly consumed during the colder months, providing warmth and comfort.

(Sageer, 2017)

Couscous with legumes

North Africa

Couscous, legumes, vegetables

Steaming, stewing

Often served as a staple dish during family gatherings and celebrations.

(Boukid, 2021a)

Mujadara

Middle East

Lentils, rice, caramelized onions

Cooking with spices

Known for its simplicity and affordability, often enjoyed as a comfort food.

(Al-Jawaldeh et al., 2021; Haddad et al., 2021)

Mujadara bahiryeh

Middle East

Whole lentils, spices

Cooking

Served as a main course or side dish, offering a nutritious and satisfying meal.

(Al-Jawaldeh et al., 2021)

Lentil Kibbeh

Middle East

Lentils, bulgur, onions, spices

Shaping, baking, or frying

Reflects dietary preferences for vegetarian options, often served during Lent.

(Auman Pitts & Kabalan, 2022)

Lablabi

Tunisia

Chickpeas, stale bread, spices

Cooking, blending

Enjoyed as a popular street food, providing a hearty and flavorful meal.

(Kouki et al., 1989)

Mermez

Tunisia

Lamb/beef, chickpeas, spices

Boiling, simmering

Served as a comforting dish during family gatherings and festive occasions.

(Kaak, 1983; Kouki et al., 1989)

Ful medames

Egypt

Broad beans, lemon, cumin

Boiling, seasoning

A common breakfast dish, often enjoyed with bread or other accompaniments.

(Elhusseiny et al., 2018)

Fattat Hummus

Middle East

Hummus, chickpeas, tahini

Layering, garnishing

Served as part of a mezze assortment during festive occasions and celebrations.

(Al-Jawaldeh et al., 2021)

Hummus be tahina

Middle East

Chickpeas, tahini, garlic

Blending

Commonly consumed as a dip or spread, often served with flatbread or vegetables.

(Al-Jawaldeh et al., 2021)

Yakhnat Fassoulia

Middle East

White or red beans, meat, onions, garlic, and tomato paste, green beans, lamb/beef, spices

Simmering

Enjoyed as a hearty and n Nutritious meal, often served with rice or bread.

(Sageer, 2017)

Market Loubia

Tunisia

White beans, meat onion, tomato, spices

Boiling, cooking 

Commonly consumed with bread 

(Kouki et al., 1989)

Lebanese Fasolia bi lahme

Lebanon

Bean, meat, tomato, onion, spices 

Cooking 

Commonly consumed with bread or rice

(Al-Jawaldeh et al., 2021)

Koshary

Egypt

Lentils, chickpeas, wheat grains, garlic, and onions, Peas, vegetables, spices

Cooking

Considered Egypt's national dish, commonly served from street carts.

(Elhusseiny et al., 2018)





Table 2. continued

Dish

Origin

Main Ingredients

Cooking Method

Ethnic preferences and cultural habits

Reference

Bazella w riz

Lebanon

Meat, peas, carrots, and tomato sauce, Chickpeas/fava beans, herbs, spices

Cooking Shaping, deep-frying

Served as a comforting and satisfying meal during family gatherings.

(Sageer, 2017)

Riz ouzi

Middle East

Meat, peas, nuts, vegetables (commonly carrots), and spices, Lentils, rice, pasta, tomato sauce

Cooking, layering

Often prepared during special occasions and celebrations.

(Martín, 2021)

Riz b foul akhthar

Middle East

Meat, faba peas, carrots, tomato sauce, rice

Simmering, serving over rice

A common dish enjoyed throughout the region, often served with meat or vegetables.

(Pasqualone et al., 2020)

Msabahat el hommos

Middle East

Chickpeas, tahini, lemon juice, garlic, and olive oil. Rice, minced meats, peas, nuts, spices

Cooking, mashing together in a pot

Consumed as part of breakfast or as a light meal, often served with fresh vegetables.

(Sageer, 2017)

Adas bil hamod

Middle East

Lentil, lemon juice Rice, green fava beans, onions

Simmering

A simple and flavorful dish commonly enjoyed as part of everyday meals.

(Kaale et al., 2023)

Koftet adas

Middle East

Lentil, Hummus, tahini, lemon juice, spices

Shaping, Mixing, garnishing, cooking

Known for its rich flavor and versatility, often served with rice or salad.

(Sageer, 2017)

Sumaghiya

Palestine

Tahini, flour, meat, herbs, sliced chard, garbanzo beans, and spices, Lentils, lemon juice, garlic

Simmering

Prepared for festive occasions, symbolizing hospitality and community.

(Al-Jawaldeh et al., 2021)

Rummaniyeh

Palestine

Lentils, eggplants, garlic, and pomegranate or lemon juice, Lentils, spices, herbs

Simmering, cooking, Shaping, frying/baking

Enjoyed as a comforting and flavorful dish during family gatherings.

(Kalla, 2016)

Salalatet el hommos chami

Syria

Cooked chickpeas, tomatoes, parsley, mint, green onions, cucumbers, and spices Meat, sumac, tahini, vegetables

Cooking, boiling

Served as a refreshing salad or side dish, often paired with grilled meats.

(Corey, 1992)

Hamleh

Middle East

Chickpeas, vegetables, spices

Mixing, dressing

Enjoyed as a seasonal delicacy, often consumed during the spring months.

(Books, 2024)

Bajela

Middle East

Faba beans with garlic, lemon juice, olive oil, and spices, Persian noodles, legumes, herbs, spices

Various cooking, simmering methods

A common dish during Ramadan, symbolizing simplicity and humility.

(Books, 2024)

Hummus Balila

Lebanon

Chickpeas seasoned with lemon juice, garlic, and a variety of spices such as cumin, Fresh chickpeas, pods

Boiling Various cooking methods

Served as a popular street food or snack, enjoyed with pita bread.

(Almana, 2000)

Thermis

Egypt

Pickled lupine beans with lemon, salt, and occasionally cumin and dry pepper flakes Fava beans, garlic, lemon juice

Pickling Simmering, mashing

Consumed as a snack or appetizer, often enjoyed in social settings.

(Gabrial & Morcos, 1976)

Ghraiba

Tunisia

Chickpea flour, sugar, and butters, lemon, garlic, cumin

Baking Boiling, seasoning in the oven

Enjoyed as a sweet treat during religious and cultural festivals.

(Kouki et al., 1989)

Bsissa

Maghreb region

Wheat, barley, spices, and chickpeas, Lupine beans, lemon, salt, cumin

Roasting, milling Pickling, seasoning

Consumed as a nutritious and energizing breakfast option.

(Jrıbı et al., 2019; Yahyaoui et al., 2017)





5.5 Chorbet Adas

Chorbet Adas, also known as lentil soup, is a traditional Middle Eastern dish (Sageer, 2017). It is a soup made primarily from lentils, which are simmered with onions, garlic, tomatoes, and a blend of aromatic spices such as cumin and turmeric. Some variations may include additional ingredients like carrots, celery, or potatoes. Chorbet Adas is typically served hot and may be garnished with fresh herbs like cilantro or parsley and lemon juice for added flavor. It is a popular food during the colder months.

5.6 Couscous with legumes

Originating from the Berber tribes of North Africa, couscous has been a dietary staple for centuries, with evidence of its consumption dating back to ancient times (Hammami et al., 2022). While the base is primarily semolina, traditional couscous dishes have several varieties from sweet to salty (Boukid, 2021a). Couscous with legumes is a version that consists of steaming couscous and preparing a stew that includes several legumes such as chickpeas, lentils, and/or fava beans, vegetables, onion, and oil. Once couscous is ready, it is mixed with the liquid part of the stew, while the legumes are added as a topping of the dish. It is consumed particularly during the winter months. It is also a more affordable version of that made with meat or fish (Hammami et al., 2022).

5.7 Mujadara

Mujadara is a popular Middle Eastern dish made primarily of lentils, rice or bulgur, and caramelized onions. It is a staple in many countries, including Lebanon, Syria, Palestine, and Jordan (Haddad et al., 2021). The dish is known for its simplicity, affordability, and rich flavor. The basic preparation involves cooking coral or green lentils and rice together, seasoned with spices like cumin and cinnamon (Al-Jawaldeh et al., 2021). The key to mujadara's distinctive flavor is the caramelized onions, which are slowly cooked until golden brown and sweet, then mixed into the lentil and rice mixture. Mujadara variations may include additional ingredients like bulgur wheat, tomatoes, or garlic, depending on regional preferences and personal tastes (Haddad et al., 2021). It is a versatile dish that can be adjusted to suit different dietary restrictions or flavor preferences.

5.8 Mujadara bahiryeh

Mujadara bahiryeh is a distinct dish in Middle Eastern cuisine. It features a base of cooked whole lentils typically seasoned with a blend of spices such as cumin and coriander. Mujadara bahiryeh is often served as a main course or side dish accompanied by bread (Al-Khusaibi, 2019).

5.9 Lentil Kibbeh

Lentil kibbeh is a vegetarian version of the traditional Middle Eastern dish known as kibbeh, which is typically made with bulgur wheat and ground meat, often lamb or beef. Lentil kibbeh replaces the meat with cooked lentils. To prepare lentil kibbeh, cooked lentils are mixed with bulgur wheat, onions, and a variety of spices, such as cumin, coriander, and cinnamon, to create a flavorful mixture. This mixture is then formed into a dough-like consistency and typically shaped into oval or round patties. The kibbeh patties are either baked or fried until golden brown and crispy on the outside while remaining moist and tender on the inside (Auman Pitts & Kabalan, 2022). 

5.10 Lablabi

Lablabi is a traditional Tunisian dish comprising chickpeas as its primary ingredient. The preparation involves the utilization of torn pieces of stale bread and cooked chickpeas (Kouki et al., 1989). Then, the cooking water of chickpea was added to soften the bread and give the dish a thick paste consistency. The seasoning of Lablabi is characterized by the incorporation of olive oil, harissa, garlic, and cumin. Additionally, in the modern version, tuna and boiled egg might be added to the top of the dish.

5.11 Mermez 

Mermez is a Tunisian stew made with lamb or beef, chickpeas, onions, garlic, tomatoes, and a blend of spices such as cumin, black pepper, and harissa (Kaak, 1983). The used chickpea should be soaked overnight and then boiled in water. Mermez is typically simmered until the meat is tender. This dish is served accompanied by bread.

5.12 Ful medames

In Egypt, ful medames are made from broad beans, and it is a common daily meal (Elhusseiny et al., 2018). Ful means beans and "medames" translates to "buried," referring to the traditional cooking method involving burying a pot containing water and beans under hot coals to cook overnight (J. Lucas, 2023). Preparation typically begins with dried broad beans, necessitating soaking to soften before cooking. The beans are then simmered over low heat for several hours until tender. 

In Tunisia, it can be called Ful medames or also Ful bil-kammun due to the prominent use of cumin in its seasoning (kammun means cumin). Broad beans are boiled alongside lemon, then strained and seasoned with olive oil, cumin, and harissa (chili pepper paste).

5.13 Fattat Hummus

Fattat Hummus is a traditional Middle Eastern dish, with different variations across countries like Egypt, Lebanon, and Syria (Al-Jawaldeh et al., 2021). While the specific origins of Fattat Hummus are unclear, it likely evolved over centuries to utilize staple ingredients like hummus, chickpeas, and tahini. To prepare Fattat Hummus, a layer of warm hummus is spread on the bottom of a serving dish or plate. It is then topped with a layer of cooked chickpeas or ful medames (fava beans), followed by a generous drizzle of tahini sauce. The dish is often garnished with toasted pine nuts or almonds, chopped parsley, and a sprinkle of paprika or sumac for added flavor and color. In some variations, pieces of toasted bread or pita chips are added on top of the hummus and beans to provide texture and absorb the flavors of the dish. Additionally, a garlicky yogurt sauce may be poured over the top for extra creaminess and tanginess (Al-Jawaldeh et al., 2021).

5.14 Hummus be tahina

Hummus, also spelled as "hommos," is a popular Middle Eastern dish made primarily from cooked and mashed chickpeas blended with tahini (sesame seed paste), lemon juice, garlic, and olive oil (Reister et al., 2020). It is a staple in Levantine and Middle Eastern cuisine, where it is used as a dip, spread, or accompaniment to various dishes (Al-Jawaldeh et al., 2021). To prepare hummus, cooked chickpeas are combined with tahini, lemon juice, minced garlic, and olive oil in a food processor or blender. The mixture is then pureed until smooth and creamy. Additional seasonings such as salt, cumin, or paprika may be added to enhance the flavor (Reister et al., 2020). 

5.15 Yakhnat Fassoulia

Yakhnat Fassoulia also called "Loubia bil zeit" is a traditional Middle Eastern dish, particularly popular in countries like Lebanon, Syria, and Jordan. It is a stew made primarily with white, red, or green beans, lamb or beef, and a variety of aromatic spices. To prepare Yakhnat Fassoulia, green beans, along with meat, onions, garlic, and tomato paste, are simmered over low heat until the meat is tender (Sageer, 2017). The dish is seasoned with a blend of spices, which may include cinnamon, cumin, paprika, and allspice, among others. The stew is often accompanied by rice or bread. In North African countries, this dish is called “Loubia Khadra” which means green beans.

5.16 Market Loubiya 

"Market Loubia” is a Tunisian dish made with white beans with white or navy beans. It is a stew prepared with meat, spices, and onion. This dish is similar to Lebanese Fasolia bi Lahme (Al-Jawaldeh et al., 2021). Beans are soaked and cooked in water until softened then added to the stew made with olive oil, tomato, and spices, along with lamb or beef. The dish is typically served hot and accompanied by bread.

Loubia bil zeit is another dish made with green beans without rice. In North African countries, this dish is called “Loubia Khadra” which means green beans (Kouki et al., 1989). Both dishes are stews made with green beans in pods with tomato, meat, and onion.

5.17 Market Jelbena 

Market jelbena is a traditional Tunisian peas stew. Makert means stew while jelbana is pea in Tunisian dialect (Kaak, 1983). Typically prepared with a base of fresh or dried peas, Market Jelbana incorporates a variety of vegetables such as onions, garlic, tomatoes, carrots, and potatoes. Spices like cumin, coriander, paprika, and saffron lend a distinctive aroma and flavor profile to the stew. It is traditionally accompanied by crusty bread. Yakhnat bazella is a Middle Eastern variation of this dish and it is made with peas, carrots, and meat (Kouki et al., 1989). 

5.18 Falafel

Historically, falafel is believed to have originated in Egypt, where it was made from fava beans. However, its popularity spread throughout the Middle East, and today, it is consumed across the region and beyond. Over time, chickpeas became a common ingredient in falafel recipes, particularly in regions where they were more abundant. The main ingredients in falafel include ground chickpeas or fava beans (or a combination of both), herbs such as parsley and cilantro, aromatic spices like cumin and coriander, and onion. These ingredients are combined and shaped into small balls or patties before being deep-fried until crispy and golden brown (Jabeen & Katsioloudes, 2013). 

5.19 Koshary

Historically, the modern-day koshary originated in ancient Egypt, known then as “Koshir” (Halawa, 2023).  This ancient name translates to “Food of the rites of the gods.” Koshir was a breakfast dish consisting of whole brown lentils, chickpeas, wheat grains, garlic, and onions cooked together over an open fire in clay pots. Today, Koshary stands as one of Egypt's most famous traditional dishes, widely consumed and available from street carts. While it was initially served as a breakfast meal, koshary is now consumed throughout the day, including for lunch, dinner, and snacks. Originally, Koshary was a dish made at home by combining leftover cooked rice, grains, pieces of thin pasta, and other available cooked grains or beans. Over time, it evolved into the classic recipe featuring short macaroni, brown or yellow whole grain lentils, white rice, a spicy tomato sauce, and toppings of cooked chickpeas and fried onions. Koshary is commonly served in specialty full-service restaurants dedicated to the dish or from street kiosks in Cairo and other major Egyptian cities (Elhusseiny et al., 2018). 

5.20 Bazella w riz 

Bazella w riz is a traditional Lebanese pea stew with rice. It consists of stewed meat, peas, carrots, and tomato sauce. The cooking process involves preparing the rice separately from the stew (Sageer, 2017). The meat stew is typically simmered with peas, carrots, and tomato sauce until tender and flavorful. Meanwhile, the rice is cooked using a standard method. Upon completion, the stew is served over or next to the cooked rice. This dish has gained widespread popularity throughout the Middle East.

5.21 Riz ouzi

Rez ouzi, derived from the term "ouzi rice," denotes a specific culinary preparation commonly found in Middle Eastern cuisine. This dish features rice that is combined with minced meats, peas, nuts, vegetables (commonly carrots), and spices. Notably, all components are meticulously cooked together in a single pot, with rice being added as the final ingredient. This dish is often served during special occasions and celebrations in the Middle East (Martín, 2021). 

5.22 Riz b foul Akhdarakhthar 

Riz b foul akhthar, denoting rice with green fava beans, represents a common dish in Middle Eastern cuisine. The preparation method involves sequential cooking processes to ensure optimal texture and flavor integration. Initially, the fava beans are subjected to heat along with oil and onions until they reach a softened state. Subsequently, rice is introduced into the mixture, followed by the addition of an appropriate quantity of water, typically double the rice volume. The dish is then simmered over low heat to allow for gradual water absorption and complete cooking of both the rice and fava beans (Pasqualone et al., 2020).  

5.23 Msabahat el hommos

Msabahat el hommos refers to a traditional Middle Eastern dish commonly consumed as part of breakfast. This dish features hummus, a creamy spread made from mashed chickpeas, blended with tahini, lemon juice, garlic, and olive oil. Msabahat el hommos is often accompanied by fresh vegetables, such as cucumbers, tomatoes, and radishes, as well as flatbread or pita for dripping (Sageer, 2017).  

5.24 Adas bil hamod

Adas bil hamod, denoting "lentils with lemon juice," represents a traditional dish in Middle Eastern gastronomy. The cooking process involves simmering the lentils until they achieve the desired softness, followed by the incorporation of freshly squeezed lemon juice (Kaale et al., 2023). This infusion of acidity contributes to the overall flavor profile, enhancing sensory perception.

5.25 Koftet adas

Koftet adas, also recognized as lentil kofta, stands as a traditional dish in Middle Eastern cuisine. This dish features kofta, or meatballs, made from lentils as the primary ingredient. Lentils are cooked until tender, then mashed and combined with various seasonings, including herbs, spices, and aromatics such as garlic and onions. The mixture is shaped into small balls or patties, which are then typically fried or baked until golden brown and cooked through (Sageer, 2017). 

5.26 Sumaghiya

Sumaghiya is a traditional Palestinian dish with roots in Gaza City. The dish gets its name from the main spice used, Sumac. This dish is made from a blend of sumac-infused water, tahini, and flour. To this mixture, cooked meat (typically beef), a variety of herbs, sliced chard, garbanzo beans, and spices are added. This stew is served with bread. Sumaghiyeh holds a special place in Palestinian culinary traditions, often prepared for festive occasions like weddings, funerals, and Eid celebrations (Kalla, 2016).

5.27 Rummaniyeh

Rummaniyeh is a traditional Palestinian stew. The primary ingredients for this dish include lentils, eggplants, garlic, and pomegranate or lemon juice. Brown lentils and eggplants are simmered until the mixture is cooked. Then, lemon juice (and/or pomegranate juice) and pomegranate molasses are added. In the final step, fried garlic in olive oil, combined with green chili, is incorporated. For serving, this stew is garnished with pomegranate seeds, parsley, and a drizzle of olive oil. Rummaniyeh is often served with Arabic flatbread (Kalla, 2016).

5.28 Salalatet el hommos chami

Salalatet el Hommos Chami is a Syrian dish made with chickpeas, often served as a salad. Cooked chickpeas, tomatoes, parsley, mint, green onions, cucumbers, and red bell pepper are mixed with the dressing. The dressing is made by blending minced garlic, lemon juice, olive oil, salt, and pepper. Sumac can be also added. Salalatet el Hommos Chami could be served with grilled meats, pita bread, or as part of a mezze spread (Corey, 1992).

5.29 Aush reshteh

Aush reshteh is an Iranian thick dish consisting of a blend of Persian noodles ('reshteh'), kidney beans, chickpeas, and green lentils. Legumes are cooked with herbs and spices and then reshteh is added to the soup. Liquid kashk, a traditional fermented dairy product, is commonly added as a staple ingredient to this soup. This dish is often served during festivities. Currently, both reshteh and kashk can typically be found at Middle Eastern grocery stores.

5.30 Hamleh

"Hamleh" refers to the raw, fresh form of chickpeas. In their fresh form, they are soft and green, encased in pods. These fresh chickpeas are harvested before they fully ripen and turn yellow (Books, 2024). This fresh form of chickpeas could be consumed as snacks in Middle Eastern and Mediterranean cuisines. Hamleh could also be roasted or be used in a variety of dishes, from salads to stews, where its fresh, earthy taste adds a unique dimension to the dish.

5.31 Bajela

Bajela is fava bean-based Middle Eastern dish (Books, 2024). Bajela can be prepared in various ways. One common preparation of Bajela involves simmering fava beans with garlic, lemon juice, olive oil, and spices until the beans are tender (Pasqualone et al., 2020). The dish can be served as a stew, sometimes with additions like tomatoes, onions, or bell peppers for added depth of flavor. In some regions, Bajela is also enjoyed as a simple dip or spread, where the cooked fava beans are mashed or pureed with olive oil, garlic, lemon juice, and spices. This dip is often served with fresh vegetables, pita bread, or as a side to grilled meats.

5.32 Hummus Balila

Balila is a traditional Lebanese dish characterized by boiled chickpeas seasoned with lemon juice, garlic, and a variety of spices such as cumin. Typically served hot as part of a mezze assortment, this dish offers a sensory experience of diverse flavors and textures (Almana, 2000).

5.33 Thermis 

Termis also called termos, known as pickled lupine beans, represents a popular street snack in Egypt. The pickling process involves fermentation, a microbial transformation that leads to the development of desirable flavors and the preservation of the beans. There are two primary types of pickled lupine beans: sweet and bitter. The sweet variety entails soaking the lupines for 24 hours with one water change after 12 hours, resulting in a milder flavor profile (Gabrial & Morcos, 1976). Conversely, the bitter type involves a longer fermentation period, with lupines soaked for 48 hours and water changed every 12 hours to achieve a more robust flavor. Once the soaking phase concludes, the lupines are preserved with water in jars. For serving, common seasonings include lemon, salt, and occasionally cumin and dry pepper flakes, which contribute to the overall taste and aroma profile of the dish. 

5.34 Ghraiba

Ghraiba also Ghraïba or Ghrayba is a traditional Tunisian cookie. There are various versions of Ghraiba, the basic ingredients typically include flour, semolina, sugar, and butter. One of the variations of Ghraiba involves replacing semolina with chickpea flour, and it is called “Ghraibet Homs”. The other basic ingredients such as sugar, butter, and sometimes additional flavorings like vanilla or orange blossom water, remain the same (Kouki et al., 1989). To make Ghraiba with chickpea flour, the ingredients are mixed to form a dough, similar to the semolina-based version. The dough is then shaped into rounds, balls, or crescents and baked. This variation of Ghraiba offers a gluten-free option for those who may have dietary restrictions or preferences. It is commonly prepared during Eid celebrations.

5.35 Bsissa

Bsissa is a common cereal-based breakfast in the Maghreb countries (Jrıbı et al., 2019). The main ingredients are wheat, barley, spices, and chickpeas (Jrıbı et al., 2019; Yahyaoui et al., 2017). Other ingredients such as fennel, and coriander, can be added as flavoring depending on the region's tradition. Commonly, for its preparation, cereals are cleaned, roasted, and milled into fine flour. As an oil-based porridge, the finely milled flour is mixed with olive oil and sugar to create a smooth paste. Alternatively, when combined with water and sugar, it transforms into a beverage. In small villages in Tunisia, Bsissa is still homemade during summer after the harvest. Currently, small brands in Tunisia sell Bissisa based on chickpeas. Also, a new variation made with lentils is currently available. They can be also found as ready-to-eat products in jars or as powders

6 [bookmark: _Toc48297786]Global influence and comercializ-ation 

Traditional legume-based dishes have gained widespread popularity beyond their countries of origin, thanks to globalization and cultural exchange (Lancelotti et al., 2021). The globalization and commercialization of traditional legume-based dishes have been facilitated by various factors, including increased international travel, cultural exchange, and advancements in food production and distribution technologies (Méjean et al., 2007). North African and Middle Eastern cuisines have become increasingly trendy in Western countries, leading to the commercialization and mass production of dishes like hummus, falafel, and mujadara (Haddad et al., 2021). Packaged and ready-to-eat legume products have become ubiquitous in supermarkets worldwide, catering to the growing demand for convenient and healthy meal options. For instance, the global hummus market is forecasted to experience significant growth, with an anticipated increase from $2.95 billion in 2021 to $6.60 billion by 2028 (Fortune Business Insights, 2021). This growth is driven by factors such as rising consumer awareness of plant-based diets, increasing health consciousness, and a growing appreciation for ethnic foods. Additionally, consumers are increasingly seeking out products that align with their dietary preferences, including vegetarian, vegan, and gluten-free options. The availability of pre-packaged and ready-to-eat versions of these dishes in supermarkets and convenience stores has contributed to their widespread adoption among consumers with busy lifestyles. This reflects broader trends in the food industry towards convenience, health consciousness, and ethnic diversity.

 A thorough value chain analysis for Middle Eastern and North African (MENA) legumes is essential to understand the distribution channels and marketing strategies that condition the success of these products internationally. While specific studies on the MENA legume value chain are limited, insights can be drawn from the legume value chains in Europe and the USA (Smadja & Muel, 2021; Tchonkouang et al., 2024). These established markets highlight the importance of efficient distribution channels, which range from direct farm-to-table outlets to comprehensive networks involving wholesalers and distributors. By understanding these dynamics, stakeholders can better navigate the international expansion of MENA cuisine (Martín, 2021). For instance, local restaurants and food chains from the MENA region have successfully exported their legume-based dishes to Europe and the USA. Examining the strategies used by these businesses to enter new markets can provide valuable lessons. One notable example is Just Falafel, a UAE-based fast-food chain that has successfully expanded internationally (Jabeen & Katsioloudes, 2013). Just Falafel’s focus on a single dish, falafel, with adaptations for different cultures, showcases the potential for MENA cuisine to cater to diverse palates globally. This case illustrates how businesses can effectively navigate logistics, adapt their offerings, and leverage existing distribution networks to succeed in foreign markets. Additional case studies of other successful MENA restaurants and food chains, such as Zaytinya in the USA or Ottolenghi in the UK, would provide further practical insights. These examples can highlight different strategies, such as menu diversification, partnerships with local suppliers, and marketing approaches that resonate with local consumers.

Despite the successes, several challenges and barriers exist in the global expansion of MENA legume-based dishes. Cultural differences, supply chain complexities, and competition with local products are significant hurdles. Understanding these challenges and developing strategies to overcome them is crucial for businesses aiming to enter new markets. Indeed, consumer trends and preferences vary across regions. Detailed information on consumer demographics, purchasing behaviors, and the popularity of specific MENA dishes can provide valuable insights for businesses. For example, the rising interest in plant-based diets in Western countries has created a favorable market for dishes like hummus and falafel. International food policies and regulations play a significant role in the commercialization of MENA legume-based dishes. Trade agreements, food safety standards, and labeling requirements must be carefully navigated. Understanding these regulatory frameworks is essential for successful market entry and expansion.

Recent technological advancements have facilitated the globalization and commercialization of traditional MENA legume-based dishes. Innovations in food preservation, packaging, and transportation have made it easier to maintain the quality and freshness of these dishes during long-distance shipping (Boukid, 2022; Fadiji & Pathare, 2023). These advancements could contribute to the wider availability of MENA legume-based products in international markets.

One significant area for further research lies in understanding the nutritional composition of traditional legume-based recipes and their potential contributions to promoting health and well-being is crucial (Ali et al., 2023). Comparative studies analyzing the nutrient profiles, including protein, fiber, vitamins, and minerals, of these dishes can provide valuable data on their nutritional benefits. Moreover, investigating the bioavailability of nutrients and their impact on metabolic health could offer insights into the role of legume-centric diets in combating malnutrition and non-communicable diseases. 

Moreover, investigating the environmental footprint of traditional legume-based dishes, including their carbon emissions, water usage, and land utilization, can inform strategies for promoting eco-friendly food choices and reducing food waste. Highlighting specific sustainability initiatives undertaken by MENA food producers and exporters can enhance the appeal of these products. Practices such as organic farming, fair trade, and efforts to reduce carbon footprints resonate with environmentally conscious consumers (Yanni et al., 2024).  Additionally, exploring innovative approaches to incorporating locally sourced, seasonal ingredients into traditional recipes can support the development of sustainable food systems that prioritize environmental stewardship and biodiversity conservation. 

Understanding the socio-cultural significance of traditional legume-based foods within their respective communities is essential for preserving culinary heritage and promoting cultural identity. Research exploring the rituals, symbolism, and communal practices associated with these dishes can boost research agendas that address the complex interplay between food, culture, health, and sustainability in Middle Eastern and North African contexts.

7 [bookmark: _Conclusion]Conclusion

The examination of traditional legume-based dishes across Middle Eastern and North African cuisines reveals both commonalities and unique culinary practices deeply intertwined with cultural heritage and historical traditions. These dishes not only serve as a testament to the rich tapestry of gastronomic diversity but also offer valuable insights into sustainable and healthy food trends within the region. Staple legumes such as chickpeas, peas, lentils, and faba beans have been integral to the diets of various cultures for millennia, providing essential nutrients, affordability, and sustainability. A wide variety of dishes featuring legumes are prepared across Southern Mediterranean countries, ranging from main courses to desserts. These dishes serve not only as nutritional staples but also as repositories of historical narratives and socio-cultural significance. Owing to increased awareness about the health benefits and sustainability of legumes, there emerges a renewed interest in these traditional gastronomic treasures. Many traditional Southern Mediterranean products have gained global popularity and are now sold worldwide. The sustained preservation and endorsement of these gastronomic traditions hold promise for fostering enhanced cultural exchange, culinary heterogeneity, and sustainable alimentary methodologies on a global scale.
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