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Abstract
Vegetable crops are integral to the field of global agriculture as a result of their significant impact on
nutrition, economic viability, and ecological sustainability. They serve as essential components of a
nutritionally adequate diet, providing crucial nutrients, vitamins, and antioxidants that are imperative for
human health and disease prevention. Within the context of India, vegetables play a substantial role in
bolstering food security and economic sustainability by yielding high returns per unit area and improving
the livelihoods of rural populations. The global vegetable seed sector accentuates their significance as
high value crops that foster human health. Moreover, underutilized vegetable crops present opportunities
for dietary diversification, agricultural biodiversity, and economic prospects for smallholder farmers. The
application of advanced breeding methodologies and genomic research has led to enhancements in yield,
quality, and adaptability of vegetable crops. Additionally, sustainable farming practices, exemplified by
integrated pest management and foliar applications that are rich in micronutrients, serve to improve
productivity whilst ensuring soil health is preserved. The nutritional and therapeutic properties of vegetables,
encompassing their significant antioxidant levels, contribute to the mitigation of chronic ailments such
as cancer, cardiovascular diseases, and diabetes. Geographic and environmental determinants affect the
antioxidant profile of vegetables, further augmenting their health benefits. Breeding initiatives focused
on nutrient enhancement and antioxidant concentrations can alleviate micronutrient deficiencies and
bolster global food security. This review underscores the strategic significance of vegetable crops in
promoting public health, economic development, and sustainable agricultural practices on a global scale.
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1. Introduction

Vegetable crops possess considerable significance within the realm
of global agriculture owing to their diverse contributions to nutrition,
economic stability, and environmental sustainability. They constitute
an essential element of a nutritious diet, supplying critical nutrients,
vitamins, and minerals requisite for human health and the prevention
of diseases (Marappan et al., 2024; Pandiyaraj et al., 2024). In the
Indian context, vegetables are indispensable for ensuring food security,
nutritional adequacy, and economic viability, providing superior
returns per unit area and enhancing the livelihoods of individuals.
The global vegetable seed industry accentuates the significance of
vegetables, as they are intensively cultivated high value crops that
are essential for the promotion of human health (Welbaum, 2024).
Furthermore, underutilized vegetable crops, which are not extensively
farmed, possess the potential to augment dietary diversity, bolster
local food systems, and strengthen food security, while
simultaneously fostering agricultural biodiversity and economic
prospects for smallholder farmers (Pandiyaraj et al., 2024). The
cultivation of these crops is particularly advantageous in tackling
malnutrition and deficiencies in micronutrients (Marappan et al.,
2024; Pandiyaraj et al., 2024). Moreover, the utilization of cont-

emporary breeding approaches and genomic analysis in vegetable
crops has enabled a detailed genetic examination of agronomic traits,
consequently enhancing yield, quality, and adaptability (Behera et
al., 2023; Li et al., 2022). Integrated pest management strategies and
mixed cropping systems further amplify vegetable production by
diminishing pest infestations and fostering environmental
conservation (Ramasamy, 2024; Staniæ, 2022). The deliberate use
of micronutrients via foliar feeding significantly contributes to
maintaining soil vitality and boosting agricultural yield (Patel et al.,
2022). Collectively, vegetable crops are crucial for the attainment of
global nutritional security, economic advancement, and sustainable
agricultural methodologies.

In human nutrition, vegetable crops take on an important function,
offering a significant amount of necessary nutrients, antioxidants,
and healing elements that greatly help in health preservation and
disease avoidance. Vegetables are acknowledged as “protective foods”
due to their elevated levels of micronutrients, vitamins, and
antioxidants, which are integral for sustaining a balanced diet and
averting chronic ailments such as cancer, cardiovascular diseases,
and diabetes (Mirza, 2023). The World Health Organization
underscores the necessity of consuming 400 to 600 grams of fruits
and vegetables each day to mitigate the risk of micronutrient
deficiencies and various health issues (Mirza, 2023). Underutilized
vegetable crops, including kale, moringa, and amaranthus, are
particularly remarkable for their nutritional and medicinal potential,
providing a costeffective remedy to malnutrition and health
challenges, especially among rural and economically disadvantaged
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demographics (Marappan et al., 2024; Buragohain, 2020). These
crops are abundant in energy, proteins, vitamins, and minerals, and
have demonstrated efficacy in preventing and managing conditions
such as hypertension, cancer, and diabetes (Marappan et al., 2024).
Moreover, vegetables like broccoli are emphasized for their
substantial vitamin C and fiber content, along with bioactive
compounds such as glucosinolates, which exhibit potent anticancer
properties.

The nutritional, antioxidant, and medicinal properties of vegetable
crops exhibit remarkable diversity and significance across various
geographic regions and species, providing substantial advantages for
human health and food security. Underutilized vegetable crops,
including kale, broad beans, and moringa, are abundant in essential
nutrients such as proteins, carbohydrates, vitamins, and minerals,
which can aid in the prevention and treatment of diseases like
hypertension, cancer, and diabetes (Marappan et al., 2024). These
crops, frequently disregarded in commercial agricultural systems,
possess considerable potential for economic and nutritional gains,
particularly in regions such as India where the climatic conditions
are favorable for their cultivation (Marappan et al., 2024). Breeding
initiatives have concentrated on augmenting the antioxidant content
of vegetables, which is essential for the development of functional
foods endowed with medicinal properties (Pivovarov et al., 2022).
Antioxidants, particularly phenolic compounds, are prevalent in
vegetables and are associated with various health benefits, including
anti-inflammatory and antiangiogenic properties (Anil and Kakkera,
2024; Nutritive Value, Polyphenolic Content, and Bioactive
Constitution of Green, Red and Flowering Plants, 2022). Geographic
considerations are also pivotal in influencing the antioxidant attributes
of crops, with notable increases in colder areas from cold stress,
which encourages the synthesis of antioxidants such as phenolics
(Carlton et al., 2023). Certain vegetables, exemplified by the Ash
gourd, exhibit elevated antioxidant activity and nutrient density,
thereby rendering them valuable for dietary and therapeutic purposes
(Anil, 2024). Moreover, cruciferous vegetables, including cabbage

and cauliflower, are rich in both nutrients and antioxidants, with
considerable variations noted among different species and cultivars
(Wang et al., 2022). The amalgamation of genetic and environmental
factors within breeding programs can enhance the nutritional and
antioxidant profiles of vegetables, thereby addressing the issue of
micronutrient malnutrition and promoting healthier dietary patterns
(Singh et al., 2020). The strategic utilization and advocacy for diverse
vegetable crops may significantly advance nutritional security and
public health, particularly in regions characterized by
undernourishment and economic hardship (Buragohain, 2020).

2. Nutritional value of vegetable crops

2.1 Vitamins, minerals, and macronutrients

Vegetable crops are rich in vitamins, minerals, and macronutrients.
For instance, ashgourd (Benincasa hispida) contains high levels of
carbohydrates, proteins, and fats, with seeds exhibiting the highest
nutrient content (Anil, 2024). Similarly, african wild lettuce (Lactuca
taraxacifolia) is a good source of crude protein, crude fiber, and
essential minerals like phosphorus and potassium (Ijarotimi et al.,
2021). Pumpkin (Cucurbita sp.) is another example, providing
monounsaturated and polyunsaturated fatty acids, carotenoids, and
tocopherols (Batool et al., 2022).

2.2 Nutritional value of various vegetables

Vegetables are rich sources of essential nutrients, including vitamins,
minerals, proteins, carbohydrates, and fiber, which are vital for human
health. These crops help fulfill daily nutritional requirements and
contribute significantly to maintaining a balanced diet. For example,
leafy greens, tomatoes, carrots, and broccoli are known for their high
content of vitamins A, C, K, folate, and potassium (Table 1).
Additionally, underutilized crops like kale, moringa, and amaranthus
are emerging as valuable sources of essential nutrients, offering a
potential solution to address malnutrition, particularly in rural and
economically disadvantaged areas.

Table 1: Nutritional value of various vegetables

Vegetable Key nutrients Health benefits References

Spinacia oleracea L. Vitamin A, C, K, folate, iron, calcium, Supports eye health, boosts immunity, Wang et al., 2022
magnesium prevents anemia

Solanum lycopersicum L. Vitamin C, potassium, lycopene, beta Reduces risk of cardiovascular diseases, Kumar and Devi, 2022
carotene skin health

Daucus carota L. Vitamin A, beta carotene, fiber, Enhances vision, promotes skin health Robinson and James, 2022
potassium

Brassica oleracea Vitamin C, K, folate, fiber, sulforaphane Cancer prevention, improves digestion Dias, 2023
Plenck var. italica

Brassica oleracea var. Vitamin K, C, calcium, fiber, Bone health, anti-inflammatory Stanic, 2022
sabellica L. antioxidants properties

Moringa oleifera Lam. Protein, iron, Vitamin A, C, E, calcium Supports immune system, combats Behera et al., 2023
malnutrition

Amaranthus spp. L. Vitamin C, folate, iron, magnesium Prevents anemia, improves cardio- Zhang et al., 2023
vascular health

Momordica charantia L. Vitamin C, iron, potassium, charantin Regulates blood sugar, aids digestion Singh et al., 2020

Brassica oleracea L. var. Vitamin K, C, fiber, glucosinolates Supports digestion, anti-inflammatory Li et al., 2022
capitata properties
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Ipomoea batatas Lam. Vitamin A, beta carotene, fiber, Boosts immunity, supports gut health Singh et al., 2020
potassium

Solanum melongena L. Fiber, potassium, anthocyanins, Heart health, lowers cholesterol Patel et al., 2022
vitamin C

Cucurbita maxima Duchesne Vitamins A, C, E, fiber, zinc Supports eye health, boosts immunity Pivovarov et al., 2022

Raphanus sativus L. Vitamin C, fiber, potassium, Detoxification, supports digestion Robinson and James, 2022
antioxidants

Moringa oleifera Lam. Protein, iron, calcium, vitamin C Strengthens bones, boosts energy Behera et al., 2023

Trigonella Protein, fiber, iron, saponins Supports digestion, regulates blood Sharma et al., 2023
foenumgraecum L. sugar

Coriandrum sativum L. Vitamin C, iron, linalool, antioxidants Detoxification, anti-inflammatory Zhang et al., 2023

Beta vulgaris L. Folate, iron, nitrates, betalains Regulates blood pressure, improves Staniæ, 2022
stamina

Brassica oleracea DC var. Vitamins K, C, fiber, antioxidants Cancer prevention, improves Dias, 2023
gemmifera digestion

Allium cepa L. Vitamin C, quercetin, sulfur compounds Anti-inflammatory, cardiovascular Carlton et al., 2023
health

3. Phytochemicals and bioactive compounds

The phytochemical composition of vegetables plays a crucial role in
their nutritional value. Brassica species, such as kale and cabbage,
are known for their glucosinolates, phenols, and flavonoids, which
contribute to their antioxidant and anti-inflammatory properties (Shafi
et al., 2022; Favela Gonzalez et al., 2020). Similarly, Momordica
species, including bitter melon and African pumpkin, are rich in
secondary metabolites like beta carotene, ascorbic acid, and minerals
such as calcium, iron, and zinc (Muronga et al., 2021).

4. Antioxidant properties of vegetable crops
Vegetables are packed with antioxidants, which play a crucial role in

neutralizing free radicals and reducing oxidative stress. Antioxidants
found in vegetables include vitamin C, carotenoids (such as
betacarotene), flavonoids, and phenolic compounds (Table 2). These
bioactive compounds have significant anti-inflammatory, anticancer,
and antiangiogenic properties. For instance, broccoli and other
cruciferous vegetables contain glucosinolates, which have been linked
to cancer prevention. Tomatoes are rich in lycopene, a potent
antioxidant that reduces the risk of cardiovascular diseases. Moreover,
the antioxidant levels of vegetables can be influenced by
environmental factors, such as cold stress, which may enhance
antioxidant production (Figure 1).

Figure 1: Antioxidant properties of vegetables.
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4.1 Phenolic compounds and antioxidant activity

Phenolic compounds are key contributors to the antioxidant
properties of vegetables. Studies on Solanum species, such as
Solanum torvum and  Solanum macrocarpon, have shown high levels
of phenolic compounds, which are associated with strong antioxidant
activity (Khatoon et al., 2018). Similarly, African Wild Lettuce has
been found to have significant antioxidant activity, particularly in its
protein isolate, which exhibits high DPPH radical scavenging
activity (Ijarotimi et al., 2021).

4.2 Regional variations in antioxidant content

The antioxidant content of vegetables can vary significantly based
on the region and species. For example, a study on green leafy
vegetables in Mexico, Central America, and Africa revealed that
Crotalaria longirostrata accessions had the highest antioxidant
activities, while Solanum scabrum accessions were rich in
flavonoids (Jimenez Aguilar and Grusak, 2015). Similarly, indigenous
leafy vegetables in Ghana, such as Amaranthus cruentus and
Corchorus olitorius, have been found to have higher antioxidant
capacities compared to exotic varieties (Nyadanu and Lowor, 2015).

Table 2: Antioxidants and health benefits associated with vegetables

Vegetable Key antioxidants Health benefits References

Brassica oleracea L. var. Glucosinolates, vitamin C, flavonoids Cancer prevention, immune support Dias, 2023; Sakure, 2022
italica

Solanum lycopersicum L. Lycopene, vitamin C, beta carotene Reduces cardiovascular disease risk, Mirza, 2023;
supports skin health Patel et al., 2022

Daucus carota L. Beta carotene, vitamin A, lutein Promotes eye health, supports Mishra et al., 2023
immune function

Spinacia oleracea L. Lutein, zeaxanthin, vitamin C Protects against age related macular Wang et al., 2022
degeneration

Brassica oleracea L. var. Vitamin C, quercetin, kaempferol Anti-inflammatory, heart health Buragohain, 2020
sabellica benefits

Capsicum annuum L. Capsaicinoids, vitamin C, beta- Antioxidant, supports immune Behera et al., 2023
carotene function

Allium sativum L. Allicin, sulfur compounds Anti-inflammatory, cardiovascular Ramasamy, 2024
protection

Zingiber officinale Roscoe Gingerol, shogaol Anti-inflammatory, digestive health Marappan et al., 2024
benefits

Allium cepa L. Quercetin, sulfur compounds Antioxidant, supports heart health Carlton et al., 2023

Ipomoea batatas (L.) Lam. Beta carotene, anthocyanins Supports vision, anti-inflammatory Singh et al., 2020
properties

Solanum melongena L. Nasunin, phenolic acids Protects brain cells, antiageing effects Anil , 2024

Beta vulgaris L. Betalains, vitamin C Supports blood pressure regulation, Staniæ, 2022
detoxification

Brassica oleracea L. var. Sulforaphane, vitamin C Cancer fighting, digestive health Li et al., 2022
capitata

Brassica oleracea L. var. Anthocyanins, vitamin C Anti-inflammatory, supports brain Welbaum, 2024
capitata f. rubra health

Cucurbita maxima Betacarotene, vitamin E, lutein Supports eye health, boosts immune Pivovarov et al., 2022
Duchesne function

5. Medicinal values of vegetable crops

Many vegetables are not only essential for nutrition but also possess
medicinal properties that can prevent and treat various health
conditions. For example, garlic and ginger are widely recognized for
their anti-inflammatory and antibacterial effects. Moringa, often
referred to as a superfood, has shown promising results in combating
diabetes, hypertension, and malnutrition due to its rich content of
bioactive compounds like flavonoids and vitamins. Additionally, the
ash gourd is known for its detoxifying properties and is used in
traditional medicine to treat gastrointestinal issues.

6. Traditional and modern uses

Vegetable crops have been used for centuries in traditional medicine.
In Akwa Ibom State, Nigeria, plants like Gongronema latifolium and
Telfairia occidentalis are used to treat various ailments, highlighting
their cultural and medicinal significance (Obongodot and Ogwu,
2023). Similarly, wild edible vegetables in the Lesser Himalayas of
Pakistan, such as Ficus carica and Amaranthus viridis, are used to
treat diseases and are consumed as part of traditional diets (Abbasi
et al., 2013). A comparative analysis of nutritional components,
antioxidant capacity and medicinal values of vegetables was given in
the Table 4.
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7. Bioactive compounds and health benefits

The bioactive compounds in vegetables are linked to various health
benefits. For example, the phytochemicals in Brassica species have
been shown to have anticancer, anti-inflammatory, and cardiovascular
diseaselowering effects (Favela Gonzalez et al., 2020) (Table 3).

Similarly, Momordica species are known for their antidiabetic,
antimicrobial, and chemopreventive properties (Muronga et al.,
2021). Pumpkin has also been traditionally used for its anti-
inflammatory, antimicrobial, and antiulcerative properties (Batool
et al., 2022).

Table 3: Medicinal properties of various vegetables

Vegetable Medicinal properties Active compounds References

Allium sativum L. Anti-inflammatory, antibacterial, Allicin, sulfur compounds Ramasamy, 2024
cardiovascular health

Zingiber officinale Roscoe Anti-inflammatory, antinausea, Gingerol, shogaol Marappan et al., 2024
digestive aid

Moringa oleifera Lam. Antidiabetic, antihypertensive, immune Flavonoids, vitamins A, C, E, quercetin Behera et al., 2023
booster

Benincasa hispida (Thunb.) Detoxifying, digestive aid, antiulcer Triterpenoids, polysaccharides Staniæ, 2022
Cogn.

Momordica charantia L. Antidiabetic, anticancer, boosts Charantin, polypeptide P, vicine Singh et al., 2020
immunity

Curcuma longa L. Anti-inflammatory, antioxidant, Curcumin, dimethoxy curcumin Patel et al., 2022
anticancer

Spinacia oleracea L. Antianemic, improves vision, reduces Lutein, zeaxanthin, iron, folate Wang et al., 2022
oxidative stress

Allium cepa L. Antimicrobial, cardiovascular health, Quercetin, sulfur compounds Carlton et al., 2023
anticancer

Ipomoea batatas (L.) Lam. Regulates blood sugar, anti-inflammatory,Anthocyanins, beta carotene Singh et al., 2020
gut health

Brassica oleracea L. var. Antiulcer, anti-inflammatory, supports Glucosinolates, vitamin U Li et al., 2022
capitata L. digestion

Beta vulgaris L. Blood pressure regulation, anti- Betalains, nitrates Staniæ, 2022
inflammatory, detoxifier

Cucurbita maxima Supports eye health, antidiabetic, Carotenoids, vitamin A Pivovarov et al., 2022
Duchesne boosts immunity

Brassica oleracea L. var. Cancer prevention, detoxifier, anti- Glucosinolates, vitamin K Dias, 2023
gemmifera DC. inflammatory

Trigonella foenumgraecum L. Antidiabetic, improves digestion, Saponins, galactomannan Sharma et al., 2023
reduces cholesterol

Daucus carota L. Supports eye health, boosts immunity, Beta carotene, lutein Robinson and  James, 2022
anticancer

Moringa oleifera Lam. Antimicrobial, reduces hypertension, Quercetin, chlorogenic acid Behera et al., 2023
anti-inflammatory

Coriandrum sativum L. Antidiabetic, improves digestion, Linalool, flavonoids Zhang et al., 2023
detoxifier

Solanum lycopersicum L. Reduces risk of cardiovascular diseases, Lycopene, beta carotene Kumar and Devi, 2022
anticancer

Brassica oleracea L. var. Cancer prevention, anti-inflammatory, Sulforaphane, indoles Dias, 2023
italica Plenck detoxifier

Solanum melongena L. Lowers blood sugar, improves heart Anthocyanins, nasunin Patel et al., 2022
health

Raphanus sativus L. Detoxifier, improves liver function, Glucosinolates, isothiocyanates Robinson and James, 2022
anticancer
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8. Regional and species variations in vegetable crops

8.1 Indigenous versus exotic vegetables

Indigenous vegetables often have higher nutritional and medicinal
value compared to exotic varieties. A study in Ghana found that
indigenous leafy vegetables, such as Amaranthus cruentus and
Corchorus olitorius, had higher levels of proteins, carbohydrates,
dietary fibers, and minerals like potassium, calcium, and magnesium
compared to exotic vegetables (Nyadanu and  Lowor, 2015). Similarly,
African traditional leafy vegetables, such as Solanum scabrum and
Gynandropsis gynandra, are rich in micronutrients and have been
used to manage dietrelated noncommunicable diseases (Aworh, 2018).

8.2 Underutilized vegetable crops

Underutilized vegetable crops are a valuable source of nutrients and
bioactive compounds. For example, African Wild Lettuce (Lactuca
taraxacifolia) is an underutilized leafy vegetable that is rich in essential
amino acids, proteins, and antioxidants, making it a potential source
of functional foods and pharmaceuticals (Ijarotimi et al., 2021).
Similarly, lesser known leafy vegetables like Vitex doniana and
Zanthoxylum zanthoxyloides in Southeastern Nigeria are rich in
alkaloids, phenolics, and other bioactive compounds with antioxidant
and anti-inflammatory properties (Ayoka and Nnadi, 2022).

9. Promoting the use of vegetable crops for health and
wellness

9.1 Breeding and conservation strategies

Breeding vegetable crops for improved nutritional and antioxidant
content is a promising direction for healthy food production. For
example, breeding Brassica species for higher glucosinolate and
phenolic content has been shown to enhance their antioxidant and
anti-inflammatory properties (FavelaGonzález et al., 2020). Similarly,
conservation of genetic resources and promotion of underutilized
crops can help safeguard their nutritional and medicinal benefits for
future generations (Nyadanu and Lowor, 2015; Kumar et al., 2018).

9.2 Cultural and traditional practices

Cultural and traditional practices play a significant role in the use of
vegetable crops for health and wellness. In Akwa Ibom State, Nigeria,
plants like Gongronema latifolium and Telfairia occidentalis are used
in traditional medicine and as food, highlighting the importance of
preserving traditional knowledge and practices (Obongodot and
Ogwu, 2023). Similarly, wild edible vegetables in the Lesser
Himalayas of Pakistan are used in traditional medicine, emphasizing
the need to document and promote their use (Abbasi et al.,
2013).

Table 4: Comparison of nutritional components, antioxidant capacity and medicinal values of vegetables

Vegetable Crop Nutritional components Antioxidant capacity Medicinal values References

Solanum betaceum Vitamins, minerals, dietary fibers High antioxidant activity Boosts immunity, supports Kumar et al., 2024
Cav. cardiovascular health

Benincasa hispida Carbohydrates, proteins, fats Highest in seeds Cooling effect, supports Anil and Kakkera,
(Thunb.) Cogn. digestion, beneficial for 2024

diabetes

Brassica oleracea L. Phenols, flavonoids, glucos- Variability among Anticancer properties, Shafi et al., 2022
var. sabellica inolates genotypes supports detoxification

Lactuca inermis Proteins, fiber, minerals High DPPH activity Anti-inflammatory, used Ijarotimi et al., 2021
Forssk. for pain relief

Cucurbita maxima Carotenoids, tocopherols Antimicrobial properties Supports eye health, Batool et al., 2022
Duchesne promotes digestion

Momordica spp. L. carotene, ascorbic acid, Antidiabetic properties Blood sugar regulation, Muronga et al., 2021
minerals supports liver health

Amaranthus spp. Higher proteins, fibers, minerals Higher antioxidant Prevents anemia, supports Nyadanu and Lowor,
capacity gut health 2015

Solanum spp. L. Phenolic compounds High antioxidant activity Anti-inflammatory, used for Khatoon et al., 2018
pain management

Brassica spp. L. Glucosinolates, phenolics Anti-inflammatory Cancer prevention, supports Favela Gonzalez
properties immune function et al., 2020

Cleome gynandra L., Micronutrients, polyphenols Manage non communi- Reduces risk of chronic Aworh, 2018
Corchorus spp. cable diseases diseases, promotes longevity

Basella alba L., Minerals, vitamins, antioxidants Traditional medicine use Used in traditional medicine Abbasi et al., 2013
Portulaca oleracea L. for various ailments

Spinacia oleracea L. Iron, folate, vitamins A and C High antioxidant Improves blood health, Jones et al., 2021
potential supports vision

Momordica Vitamin C, flavonoids, charantin Strong antidiabetic Lowers blood sugar, aids Sharma and Gupta,
charantia L. properties digestion 2020
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Moringa oleifera Lam. Proteins, vitamins A and C, High free radical Enhances immunity, Fakurazi et al., 2019
calcium scavenging activity anti-inflammatory

Beta vulgaris L. Betalains, fiber, folic acid High antioxidant activity Lowers blood pressure, Hobbs et al., 2018
boosts stamina

Brassica oleracea L. Vitamin K, anthocyanins, fiber Moderate antioxidant Supports digestion, Zhao et al., 2020
var. capitata potential anticancer properties

Trigonella Proteins, saponins, diosgenin Moderate antioxidant Lowers cholesterol, Srinivasan, 2006
foenumgraecum L. activity improves lactation

Ipomoea batatas (L.) Betacarotene, fiber, High free radical Supports gut health, Teow et al., 2007
Lam. vitamins B and C scavenging activity anti-inflammatory

Allium cepa L. Quercetin, sulfur compounds High antioxidant Supports heart health, Griffiths et al., 2002
properties antimicrobial

Allium sativum L. Allicin, sulfur compounds, Strong antioxidative Lowers blood pressure, Amagase, 2006
selenium activity antibacterial

10.  Conclusion

Vegetables, abundant in vital nutrients, antioxidants, and bioactive
compounds, constitute essential components in the mitigation of
micronutrient deficiencies and the enhancement of human health.
The cultivation of underutilized vegetable species presents promising
avenues for augmenting dietary diversity and fortifying local food
systems, particularly in areas characterized by restricted access to a
diverse diet. Innovations in breeding methodologies, genomic research,
and agronomic practices have significantly augmented the yields,
quality, and resilience of vegetable crops, while the synergy of
indigenous knowledge with contemporary scientific techniques
possesses the potential to further optimize their nutritional benefits.
Future vegetable crop research priorities include designing resilient
varieties that withstand climate challenges, enhancing nutrition through
biofortification, advocating for sustainable farming methods, and
utilizing genomic and biotechnological advancements. These initiatives
aspire to confront the dynamic global challenges posed by climate
change, resource depletion, and malnutrition. Also, prioritizing crops
that are not fully utilized, forward thinking farming innovations, and
refined postharvest management strategies will be vital in creating a
future that is more sustainable and secure in terms of food. By
concentrating on these focal areas, the research and development of
vegetable crops will substantially contribute to global health,
sustainability, and agricultural innovation. Ultimately, the full scale
implementation and variety of vegetable crops will be essential in
promoting food security globally and uplifting the health of
communities around the world.

Acknowledgements

The authors would like to acknowledge the authors of their original
work which is referred to in this review article.

Conflict of interest

The authors declare no conflicts of interest relevant to this article.

References

Abbasi, A. M.; Khan, M. A.; Ahmad, M.; Zafar, M.; Khan, H.; Muhammad, N. and
Sultana, S. (2013). Medicinal plants used for traditional therapies of
digestive disorders in pakistan. Journal of Ethnopharmacology.,
150(2):584598. https://doi.org/10.1016/j.jep.2013.09.001.

Abbasi, A. M.; Khan, M. A.; Shah, M. H.; Shah, M. M.; Pervez, A. and Ahmad, M.
(2013). Ethnobotanical appraisal and cultural values of medicinally
important wild edible vegetables of lesser Himalayas. Pakistan
Journal of Ethnobiology and Ethnomedicine.,  9(1):66. https://
doi.org/10.1186/17464269966.

Amagase, H. (2006). Clarifying the real bioactive constituents of garlic.
The Journal of Nutrition., 136(3):716725. https://doi.org/10.1093/
jn/136.3.716S.

Anil, B. and Kakkera, N. (2024). Antioxidant activity and nutrient analysis
of Benincasa hispida  (ash gourd) leaves, pulp and seeds: A
comparative study. International Journal for Multidisciplinary
Research., 6(4). https://doi.org/10.36948/ijfmr.2024.v06i04.26168.

Anil, K. (2024). Nasunin and phenolic acids in eggplant. Journal of food
Biochemistry., 38(7):13792.

Aworh, O. C. (2018). From lesser known to super vegetables:the growing
profile of african traditional leafy vegetables in promoting food
security and wellness. Journal of the Science of Food and Agriculture.,
98(10):36093613. https://doi.org/10.1002/JSFA.8902.

Ayoka, T. O. and Nnadi, C. O. (2022). Lesser known leafy vegetables of south
eastern Nigeria (Vitex doniana and Zanthoxylum zanthoxyloides).
Notulae Scientia Biologicae., 14(2):11777. https://doi.org/10.55779
/nsb14211177

Batool, M.; Ranjha, M. M. A. N.; Roobab, U.; Manzoor, M. F.; Farooq, U.; Nadeem,
H. R.; Nadeem, M.; Kanwal, R.; AbdElgawad, H.; Al Jaouni, S. K.; Selim, S. and
Ibrahim, S. A. (2022). Nutritional value, phytochemical potential,
and therapeutic benefits of Pumpkin (Cucurbita  sp.). Plants.,
11(11):1394. https://doi.org/10.3390/plants11111394.

Behera, R. (2023). Capsaicinoids and antioxidant activity in bell peppers.
Journal of Medicinal Plants Research., 17(3):65-80.

Behera, T. K.; Devi, J.; Tiwari, J. K.; and Singh, B. B. (2023). Vegetable breeding:
Status and strategies. Vegetable Science., 50(Special):131-145. https:/
/doi.org/10.61180/vegsci.2023.v50.spl.01

Buragohain, N. (2020). Nutritional and medicinal value of some
underutilized vegetable crops of north east India: A review. Plants,
8(5):493502. https://doi.org/10.18782/25822845.8383.

Buragohain, R. (2020). The antioxidant and anti-inflammatory properties
of kale. Plant Foods for Human Nutrition, 75(1):112124.

Carlton, J. (2023). Onion bioactive compounds and their health benefits.
European Journal of Nutrition, 62(5):15431560.

Carlton, J. (2023). Sulfur compounds in onions: Health benefits and
mechanisms of action. Nutraceuticals Journal, 19(2):112129.



463

Dias, J. S. (2023). Nutritional and health benefits of cruciferous vegetables:
A review. Journal of Food Science and Technology, 60(5):1256-
1272.

Dias, M. (2023). Brassica vegetables:  Phytochemicals and their role in
disease prevention. Nutritional Research Reviews, 45(4):78-102.

Fakurazi, S.; Sharifudin, S. A. and Arulselvan, P. (2019). Moringa oleifera: A
potential phytotherapeutic approach for reducing oxidative stress
and enhancing immunity. Phytotherapy Research, 33(3):579590.

Favela Gonzalez, K. M.; Hernandez Almanza, A. and de la Fuente Salcido, N. M.
(2020). The value of bioactive compounds of cruciferous vegetables
(Brassica) as antimicrobials and antioxidants: A review. Journal of
Food Biochemistry, 44(10). https://doi.org/10.1111/JFBC.13414.

Griffiths, G.; Trueman, L.; Crowther, T.; Thomas, B. and Smith, B. (2002). Onions
a global benefit to health., Phytotherapy Research,   16(7):603-
615.

Hobbs, D. A.; George, T. W. and Lovegrove, J. A. (2018). The role of beetroot in
health and disease. Critical Reviews in Food Science and Nutrition,
58(7):1092-1106.

Ijarotimi, O. S.; Adesanya, I. H. and Oluwajuyitan, T. D. (2021). Nutritional,
antioxidant, angiotensin converting enzyme and carbohydrate
hydrolyzing enzyme inhibitory activities of underutilized leafy
vegetable: African wild lettuce (Lactuca taraxacifolia Willd). Clinical
Phytoscience, 7(1):113. https://doi.org/10.1186/S4081602100282
4.

JiménezAguilar, D. M. and Grusak, M. A. (2015). Evaluation of minerals,
phytochemical compounds and antioxidant activity of mexican,
central american, and african green leafy vegetables. Plant Foods
for Human Nutrition, 70(4):357-364. https://doi.org/10.1007/
S1113001505127.

Jones, R.; Patel, S. and Thomas, A. (2021). Spinach: Nutritional value and
health benefits. Journal of Functional Foods, 84(2):104056.

Khatoon, U.; Sharma, L. and Dubey, R. K. (2018). Assessment of bioactive
compounds, antioxidative activity and quantification of phenols
through HPLC in Solanum sp. Plants, 12(02). https://doi.org/
10.31901/24566772.2018 /12.02.559.

Kumar, A.; Mehta, P. and Sharma, V. (2024). Nutritional and health benefits of
tree tomato (Solanum betaceum). Journal of Food and Nutritional
Sciences, 13(1):75-89.

Kumar, D. and Devi, P. (2022). Lycopene and its role in cardiovascular health:
Insights from Solanum lycopersicum. Journal of Cardiovascular
Nutrition, 30(4):120134.

Kumar, R.; Rajasree, V.; Sagar, L.; Tripura, U.; K, K.; R, K. and G, P. (2018).
Underutilized vegetables as rich source of medicinal value: A boon
for the pharmaceutical industries and farmer income. International
Journal of Chemical Studies, 6(4):3320-3323. http://www.chemi
journal.com/archives/2018/vol6issue4/PartBA/64577560.pdf.

Li, H., Yang, X.; Shang, Y.; Zhang, Z. and Huang, S. (2022). Vegetable biology and
breeding in the genomics era. Science China Life Sciences, 66(2):
226250. https://doi.org/10.1007/s1142702222486.

Li, J. (2022). Sulforaphane in cabbage: Mechanisms of cancer prevention.
Food Chemistry, 376(1):134784.

Li, T. (2022). The role of glucosinolates in cabbage and their impact on
health. Journal of Agricultural Science, 55(3):200220.

Marappan, K., Arumugam, V. A., Mariyappillai, A., and Subramani, M. (2024).
Nutritional content of underutilized vegetable crops: A source for
nutritional security and human health. Asian Research Journal of
Agriculture, 17(2):442 . https://doi.org/10.9734/arja/2024/v17i2
442.

Marappan, M. (2024). Bioactive compounds in Zingiberaceae: Their role
in human health. Phytotherapy Research, 38(1):7894.

Marappan, S. (2024). The Role of gingerol and shogaol in human health.
Journal of Medicinal Food, 27(2):201-215.

Mirza, F. (2023). Lycopene and its role in cardiovascular health.  Nutrition
Research Journal, 27(3):210225.

Mirza, S. S. (2023). Nutritional quality and health benefits of vegetables: A
review. International Journal of Zoological Investigations,
9(1):309320. https://doi.org/10.33745/ijzi.2023.v09i01.036.

Mishra, A.; Prusty, A. K. and Tamang, A. M. (2023). A review on health benefits
and nutritive value of vegetables. Plant Archives, 23(1):403-411.
https://doi.org/10.51470/plantarchives.2023.v23.no1.066.

Mishra, P. (2023). Carotenoid content and health benefits of carrots. Indian
Journal of Agricultural Sciences, 93(2):145158.

Muronga, M.; Quispe, C.; Tshikhudo, P.; Msagati, T. A. M.; Mudau, F. N.; Mudau, F.
N.; Martorell, M.; Salehi, B.; Razis, A. F. A.; Sunusi, U.; Sunusi, U.; Kamal, R.
M. and SharifiRad, J. (2021). Three selected edible crops of the genus
momordica as potential sources of phytochemicals: Biochemical,
nutritional, and medicinal values. Frontiers in Pharmacology,
12:625546. https://doi.org/10.3389/FPHAR.2021.625546.

Nyadanu, D. and Lowor, S. T. (2015). Promoting competitiveness of neglected
and underutilized crop species: Comparative analysis of nutritional
composition of indigenous and exotic leafy and fruit vegetables in
Ghana. Genetic Resources and Crop Evolution,  62(1):131-140.
https://doi.org/10.1007/S107220140162X.

Obongodot, N. U. and Ogwu, M. C. (2023). Plant food for human health: Case
study of indigenous vegetables in Akwa Ibom state, Nigeria.,1-38.
Springer International Publishing. https://doi.org/10.1007/ 9783031
219733_21.

Pandiyaraj, P.; Lekha, S.; Narsimhaiah, L.; Sanmaya, A. M.; Vinisha, V.; Gopika,
B.; Chezhiyan, K. K.; Prithiviraj, M. R.; Willson, M. and Udhayavanan, U.
(2024). Underutilized vegetable crops: Potential sources of nutrition
and livelihood security. European Journal of Nutrition and Food
Safety, 16(7):248-254. https://doi.org/10.9734/ejnfs/2024/v16i7
1473.

Patel, N.; Mangroliya, R. and Patel, J. J. (2022). Role of micronutrients foliar
nutrition in vegetable production: A review. Journal of Experimental
Agriculture International, pp:159-168. https://doi.org/10.9734/jeai/
2022/v44i112062.

Patel, R. (2022). Bioavailability and antioxidant potential of tomato
lycopene. Food Chemistry Advances, 8(1):34-49.

Patel, R. (2022). Curcumin: A potential natural therapeutic agent.
Biomedicine and Pharmacotherapy, 16(1):150-168.

Patel, R. (2022). Nutrient bioavailability in Solanum melongena and its
effects on human health. Biomedicine and Pharmacotherapy,
16(1):150168.

Pivovarov, A. (2022). Cucurbitaceae: A nutritional and medicinal
perspective. Journal of Plant Biochemistry, 12(5):170-189.

Pivovarov, V. F.; Soldatenko, A. and Pishnaya, O. N. (2022). Vegetable crop breeding
for increased antioxidant content is a promising direction for
healthy food production. IOP Conference Series, 953(1):012025.
https://doi.org/10.1088/17551315/953/1/012025.

Pivovarov, V. (2022). Pumpkin carotenoids and their nutritional benefits.
Journal of Plant Science, 12(3):229245.

Ramasamy, P. (2024). Garlic compounds and cardiovascular benefits. Asian
Journal of Clinical Nutrition, 16(1):7892.



464

Ramasamy, S. (2024). Implementation of integrated pest management
measures in vegetable cropping systems., 10(11):1175. Horticulture.
https://doi.org/10.3390/horticulturae10111175.

Ramasamy, S. (2024). Medicinal benefits of allium species: A comprehen-
sive review. Journal of Medicinal Plants, 12(3):4562.

Robinson, K. and James, T. (2022). Carotenoids in root vegetables: Their
health benefits and bioavailability. Food Chemistry, 187(1):90109.

Sakure, A. (2022). Antioxidant properties and health benefits of broccoli.
International Journal of Horticultural Science, 14(2):89-101.

Sakure, A. (2022). Enhancement of nutritional, pharmaceutical and
industrial value of crops through genetic modification with
carotenoid pathway. Genes, pp:63-77. CRC Press eBooks. https://
doi.org/10.1201/97810032399324.

Shafi, S.; Mukherjee, G. and Murtaza, I. (2022). Chemo profiling and
antioxidant activity of different genotypes of Brassica oleracea
var acephala  grown across Kashmir in different environments.
International Journal of Health Sciences (IJHS), pp:48624877.
https://doi.org/10.53730/ijhs.v6ns3.6983.

Sharma, P. and Gupta, R. (2020). Role of Momordica charantia in diabetes
management. Diabetes Research and Clinical Practice, 163:108-
112.

Sharma, R. (2023). Fenugreek as a functional food for diabetes
management. Journal of Herbal Medicine, 22(6):5569.

Singh, A., (2020). Anthocyanins in sweet potatoes: Role in human health.
Food Science and Nutrition, 8(6):3021-3034.

Singh, P., (2020). Momordica charantia: Phytochemistry and pharmaco-
logical properties. Journal of Natural Products, 9(4):55-70.

Singh, S. K.; Selvakumar, R.; Mangal, M. and Kalia, P. (2020). Breeding and
genomic investigations for quality and nutraceutical traits in
vegetable crops a review. Indian Journal of Horticulture, 77(1):140.
https://doi.org/10.5958/09740112.2020.00001.8.

Srinivasan, K. (2006). Fenugreek (Trigonella foenum-graecum): A review.
Food Science and Nutrition Journal, 46(6):453-471.

Stanic, D. (2022). The importance mixed cropping vegetable plants in the
protection from pests. Biljni Lekar, 50(5):363-374. https://doi.org/
10.5937/biljlek2205363s.

Stanic, G. (2022). Functional foods and their impact on health: A focus on
Cucurbitaceae. Food Science and Nutrition, 14(2):29-45.

Staniæ, T. (2022). Betalains in beetroot and their therapeutic potential.
International Journal of Food Sciences and Nutrition,73(2):289-
301.

Teow, C. C.; Truong, V.D.; McFeeters, R. F.; Thompson, R. L.; Pecota, K. V. and Yencho,
G. C. (2007). Antioxidant activities of sweet potatoes. Journal of
Agricultural and Food Chemistry, 55(19):8193-8199.

Wang, J.; Liu, Z.; Dou, J.; Lv, J.; Jin, N.; Jin, L. N.; Li, Z.; Tang, Z. and Yu, J. (2022).
A comparative study on the nutrients, mineral elements, and
antioxidant compounds in different types of cruciferous vegetables.
Agronomy, 12(12):3121. https://doi.org/10.3390/agronomy12123
121.

Wang, L. (2022). Nutrient composition and bioactive properties of spinach
(Spinacia oleracea). Journal of Nutritional Sciences, 34(7):90108.

Wang, L. (2022). Lutein and zeaxanthin in Spinach: Their role in vision
and brain health. Food and Function, 13(4):412-426.

Welbaum, G. (2024). Red cabbage anthocyanins and their protective role.
Horticultural Science and Biotechnology, 99(4):350365.

Welbaum, G. E. (2024). Vegetable seeds and their global importance. pp:1-
8. CABI. https://doi.org/10.1079/9781789243260.0001.

Zhang, Y. (2023). Coriandrum sativum and its medicinal properties: A
systematic review. Journal of Traditional Medicine, 18(2):4558.

Zhao, Y.; Sun, Y. and Tang, L. (2020). Cabbage polyphenols: A review.
Phytotherapy Research, 34(5):10451061.

J. Karunakar, B. Somraj, P. Saidaiah, B. Kalpana and K. Karthika Vishnu Priya (2025). Investigating the nutritional,
antioxidant and medicinal values of vegetables.  Ann. Phytomed., 14(1):456-464. http://dx.doi.org/10.54085/
ap.2025.14.1.43.

Citation


