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Abstract: This review aims to assess the nutritional composition and health-

promoting effects of selected leafy green vegetables—celery, basil, arugula, 

garden cress, and radish—and their potential contribution to preventing chronic 

diseases. Recent scientific evidence (2020–2025) was analyzed from clinical, 

epidemiological, and biochemical studies highlighting the physiological effects 

of these vegetables. The review methodology focused on identifying bioactive 

compounds, including nitrates, flavonoids, vitamins, and minerals, and 

evaluating their effects on key health outcomes such as cardiovascular 

performance, metabolic regulation, and digestive function. Results indicate that 

regular consumption of nitrate-rich leafy vegetables significantly contributes to 

lowering blood pressure, improving vascular elasticity, and reducing oxidative 

stress. Bioactive components such as flavonoids and polyphenols enhance lipid 

metabolism, decrease LDL cholesterol, and support antioxidant defense systems. 

Furthermore, dietary fiber and phytochemicals from arugula, celery, and basil 

positively influence gut microbiota composition and intestinal health, while 

compounds in radish and garden cress demonstrate glucose-regulating and anti-

inflammatory properties.Overall, incorporating a diverse range of leafy green 

vegetables into daily diets serves as an effective, low-cost nutritional strategy to 

improve cardiovascular, metabolic, and digestive health. The findings 

underscore the need for further controlled clinical trials to determine optimal 

intake levels, synergistic effects among different species, and precise biochemical 

pathways underlying these health benefits. 
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Introduction 

Leafy vegetables are one of the most diverse plant groups in terms of nutritional 

content, containing high levels of vitamins (A, C, and K), essential minerals such as iron, 

calcium, and magnesium, as well as bioactive compounds such as flavonoids, carotenoids, 

and nitrates (Saini et al, 2022). Comparative analytical studies have shown that leafy 

vegetables are superior in nutritional density to starchy foods, making them a primary 

source of micronutrients essential for maintaining general health and preventing chronic 

diseases (Saini et al, 2022) (Kajszczak et al, 2024). 

Recent epidemiological and clinical evidence suggests that leafy green vegetable 

consumption is associated with lower rates of cardiovascular disease and type 2 diabetes, 

partly due to its nitrate content, which is converted in the body to nitric oxide—a potent 

vasodilator that contributes to improved blood pressure and vascular elasticity (Bondonno 

et al, 2021) (Olas, 2024) (Tan et al, 2024). These findings also confirm that a diet rich in leafy 

green vegetables offers complementary protection against heart disease caused by chronic 

inflammation and oxidative stress. 

On the other hand, recent studies have suggested that fat-soluble vitamins, 

particularly vitamin K2, which is abundant in some leafy green vegetables, may play a direct 

role in supporting brain health by maintaining microvascular integrity and improving 

cognitive performance (Godos et al, 2024) (Roumeliotis et al, 2025). Meta-analyses have also 

found that low intake of this vitamin is associated with a slight decline in memory and 

learning in older adults, reinforcing the hypothesis of a link between vascular health and 

cognitive function. 

On the metabolic side, clinical trials have shown that extracts of plants such as celery 

(Apium graveolens), radish (Raphanus sativus), and basil (Ocimum basilicum) have 

antioxidant and anti-inflammatory effects, in addition to significant improvements in 

metabolic markers such as glucose and triglycerides (Mohsenpour et al, 2023) (Kamelnia et 

al, 2023) (Kajszczak et al, 2024). Other meta-reviews indicate that a variety of leafy green 

vegetable consumption—not just quantity is associated with lower rates of cardiovascular 

and metabolic mortality (Nishi et al, 2023). 

This recent evidence (2020–2025) shows that incorporating diverse leafy greens such 

as watercress, celery, radish, leeks, and basil into diets is an effective strategy to promote 

cardiovascular and metabolic health, with further longitudinal studies needed to determine 

the optimal dosages and precise biochemical mechanisms behind these benefits (Wen et al, 

2025). 

Accordingly, this review focuses on five major leafy green vegetables: arugula, celery, 

radish, leeks, and basil, with the aim of analyzing their biological components and 

understanding their positive role in promoting human health. 
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Methdology   

This review was conducted based on an integrative analysis of recent scientific 

literature published between 2020 and 2025. The selection of studies focused on clinical 

trials, systematic reviews, and meta-analyses related to the nutritional and therapeutic 

effects of leafy green vegetables: arugula, celery, radish, leeks, and basil . The analysis was 

guided by contemporary nutritional theories emphasizing the role of bioactive plant 

compounds, such as nitrates, flavonoids, and polyphenols, in regulating cardiovascular, 

metabolic, and digestive health. These theoretical frameworks and previous studies formed 

the foundation for interpreting the evidence and identifying key health benefits of these 

vegetables. 

 

The importance of leafy vegetables as a natural source of support for human health 

Leafy vegetables are a mainstay of a healthy diet, as they contain an abundance of 

vitamins and minerals essential for the body's vital functions. Varieties such as arugula, 

celery, radish, leeks, and basil are rich plant sources of bioactive compounds that contribute 

to enhancing natural immunity, stimulating the digestive system, and supporting 

detoxification processes. The antioxidants in them combat free radicals, reducing the risk of 

chronic diseases associated with oxidative stress and enhancing overall vitality. 

Maintaining a regular intake of these vegetables is an essential step towards achieving a 

sustainable health balance and optimal quality of life. Accordingly, this study focuses on 

five main types of leafy vegetables arugula, celery, radish, leeks, and basil to review their 

nutritional values, active components, and positive role in supporting human health, as 

illustrated in Figure (1). 
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Figure 1. The group of leafy vegetables that the study focused on and their positive role in promoting 

human health 

1. Effect of Leafy Green Vegetables on Digestive System Health 

Leafy green vegetables play a vital role in maintaining the integrity and functionality 

of the human digestive system through multiple biological pathways. These vegetables are 

rich in dietary fiber, polyphenols, flavonoids, and nitrates, which collectively support gut 

microbiota diversity, intestinal barrier protection, and gastrointestinal motility. Recent 

systematic reviews have demonstrated that the intake of leafy greens significantly enhances 

the composition and metabolic activity of gut microbiota, promoting the production of 

beneficial short-chain fatty acids (SCFAs), such as butyrate, which strengthen the intestinal 

mucosa and reduce inflammation (Fu et al, 2022). Similarly, a human-based multi-omics 

study reported that spinach supplementation reshaped gut microbiota composition and 

improved intestinal metabolic pathways associated with anti-inflammatory responses 

(Chen et al, 2021). 

Clinical intervention studies between 2020 and 2024 have provided additional 

evidence of the protective role of green leafy vegetables against colorectal and 

gastrointestinal diseases. Frugé et al. (2021) demonstrated that participants consuming high 
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quantities of leafy greens exhibited reduced oxidative DNA damage, a biomarker linked to 

colorectal cancer risk. Moreover, recent mechanistic analyses have shown that the soluble 

fibers in celery promote prebiotic effects, stimulating beneficial bacterial growth, although 

excessive fiber–flavonoid interaction may attenuate anti-inflammatory potential (Wang et 

al, 2023). The functional components in leeks, particularly sulfur-containing compounds, 

have also been found to modulate digestive enzymes and inhibit pathogenic bacterial 

adhesion to intestinal walls, supporting gut homeostasis (Xie et al, 2023). 

From a broader nutritional perspective, dietary fiber from leafy greens such as 

watercress and celery increases stool bulk, accelerates intestinal transit time, and decreases 

the risk of constipation and diverticular disease (Calatayud et al, 2021) (Ma et al, 2021). 

Furthermore, basil and cress species contain active phytochemicals (e.g., eugenol, 

glucosinolates) that possess antimicrobial and anti-inflammatory properties, which can 

mitigate gastrointestinal infections and intestinal inflammation (Vazifeh et al, 2022). These 

findings are consistent with recent evidence emphasizing the synergistic interaction 

between dietary fibers and bioactive compounds in modulating gut microbial ecology and 

improving digestive efficiency (Gill et al, 2022). 

In summary, converging research from 2020 to 2025 confirms that regular 

consumption of leafy green vegetables — including arugula, celery, radish, leeks, basil, and 

cress — contributes to maintaining digestive system health by enhancing microbial 

diversity, fortifying mucosal immunity, and reducing oxidative and inflammatory stress in 

intestinal tissues. However, future randomized clinical trials are needed to determine 

optimal intake levels, preparation methods, and the long-term impact of specific leafy 

greens on human gastrointestinal health. 

2. Effect of Leafy Green Vegetables on Human Blood Pressure 

Leafy green vegetables play a critical role in regulating vascular tone and maintaining 

normal blood pressure, primarily due to their high nitrate content and abundance of 

antioxidant compounds such as flavonoids and carotenoids. When dietary nitrate from leafy 

vegetables (e.g., spinach, arugula, celery, and lettuce) enters the body, it undergoes 

bioconversion through the nitrate–nitrite–nitric oxide (NO) pathway, leading to 

vasodilation and improved endothelial function. Clinical and experimental trials have 

consistently shown that nitrate-rich vegetable intake can cause moderate but significant 

reductions in systolic and diastolic blood pressure, especially among individuals with mild 

hypertension (van der Avoort et al, 2020) (Sundqvist et al, 2020) (Siervo et al, 2020). 

A large population-based study from Denmark further confirmed that habitual 

consumption of nitrate-containing vegetables was inversely associated with long-term 

cardiovascular disease incidence and blood pressure progression (Bondonno et al, 2021). 

Subsequent randomized controlled trials and meta-analyses reinforced these findings: 

beetroot juice or leafy vegetable interventions lowered blood pressure by 3–5 mmHg on 

average, which, at the population level, translates to a substantial reduction in 

cardiovascular risk (Benjamim et al, 2022) (Bahadoran et al, 2022). A mechanistic overview 

suggested that the antihypertensive effect of vegetable-derived nitrate is enhanced when 
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combined with diets rich in polyphenols and low in sodium, as these compounds improve 

nitric oxide bioavailability and vascular reactivity (Bryan et al, 2023) (Zhang et al, 2023). 

Recent reviews between 2023 and 2024 have emphasized the role of dietary patterns 

containing leafy vegetables as a non-pharmacological adjunct for hypertension control. A 

comprehensive review by Tan et al. (2024) concluded that a daily intake of approximately 

300–400 mg of dietary nitrate from green vegetables may achieve clinically meaningful 

blood pressure reduction without adverse effects. Moreover, meta-analyses conducted in 

2024 highlighted that the blood pressure–lowering response varies across individuals 

depending on gut microbiome composition, baseline nitrate status, and genetic 

polymorphisms affecting nitric oxide metabolism (Bowles, 2024) (Clifford et al, 2024). In 

2025, a GRADE-assessed systematic review of 67 randomized controlled trials 

demonstrated a clear dose–response relationship between nitrate intake from vegetables 

and reductions in blood pressure and vascular stiffness, confirming earlier experimental 

results (Norouzzadeh et al, 2025). 

Collectively, evidence from 2020 to 2025 supports the inclusion of leafy green 

vegetables as a dietary strategy to modulate vascular health and blood pressure regulation. 

The magnitude of the antihypertensive effect depends on the nitrate concentration of 

specific vegetables, their preparation (raw vs. cooked), and the overall diet quality. 

Nevertheless, consistent findings across multiple populations reinforce the clinical 

relevance of promoting leafy green vegetable consumption as a simple, low-cost, and 

natural approach to cardiovascular risk reduction. 

 

3. Effect of Leafy Vegetables on Cholesterol Levels in Humans 

Leafy vegetables are a key dietary component of plant-based diets that contribute to 

improved cardiovascular health by modulating blood cholesterol levels. They contain 

dietary fiber, polyphenols, flavonoids, and bioavailable nitrates, which collectively reduce 

fat absorption and improve lipid metabolism. Studies have shown that including leafy 

vegetables in plant-based dietary patterns leads to lower total cholesterol (TC) and low-

density lipoprotein cholesterol (LDL-C), key markers associated with heart disease risk 

(Carson et al, 2020) (Koch et al, 2023). Recent clinical trials and systematic reviews show that 

diets rich in leafy vegetables are associated with moderate reductions in cholesterol levels 

and improved blood lipid profiles compared to traditional diets rich in saturated fats 

(Bhandari et al, 2022) (Devirgiliis et al, 2024). 

At the individual species level, arugula has been shown to be rich in nitrates and 

antioxidants such as flavonoids. Experimental studies have suggested that these 

compounds contribute to reducing cholesterol absorption and improving metabolic 

balance, but direct clinical evidence in humans is still limited (Hekmatshoar et al, 2022). 

Leek, a member of the garlic and onion family, has been described as containing 

organosulfur compounds that help reduce lipids and improve fatty liver markers. A recent 

review indicated that regular consumption of leeks reduces lipid accumulation and 

enhances the activity of antioxidant enzymes (Xie et al, 2023). Regarding celery, a 

randomized, double-blind clinical trial in diabetic patients showed that consuming celery 
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powder for 12 weeks resulted in a slight reduction in total cholesterol and an improvement 

in some metabolic markers (Mohsenpour et al, 2023). 

In contrast, comprehensive scientific reviews have shown that basil, a member of the 

Lamiaceae family, contains phenolic compounds and antioxidants capable of lowering 

cholesterol and triglycerides. This is supported by a recent meta-analytic review confirming 

that plants from this family can significantly improve LDL and HDL levels (Hassanpour et 

al, 2024). Recent evidence also suggests that garden cress has antioxidant and lipid-

modifying effects in animal models, supporting its potential use as an adjunct to improving 

cholesterol levels in diets (Hekmatshoar et al, 2022). Overall, recent reviews confirm that the 

cholesterol-lowering effect is associated with the diversity of leafy green vegetable sources 

and their consistent consumption within a comprehensive, fiber-rich diet, and that the 

interaction between the bioactive compounds in watercress, leeks, celery, basil, and garden 

cress may produce a synergistic effect that enhances cholesterol reduction and the 

prevention of lipid metabolism disorders (Devirgiliis et al, 2024) (Norouzzadeh et al, 2025). 

 

4. Effect of leafy vegetables on diabetes 

In recent years (2020-2025), several small studies and reviews have emerged 

highlighting the potential impact of consuming leafy vegetables in the diet of people with 

type 2 diabetes or those at risk for developing it. For example, a prospective analysis from 

an Australian cohort (AusDiab) showed that higher vegetable intake, particularly green 

leafy vegetables, was associated with lower post-load glucose, improved markers of β-cell 

function and serum insulin levels, and a reduced risk of diabetes over a 12-year follow-up. 

However, the study did not examine the effects of specific leafy vegetables such as celery or 

basil alone (Pokharel et al, 2024). 

Also, a comprehensive systematic review titled "Association between leafy vegetable 

consumption and incidence of metabolic syndrome and its symptoms" concluded that some 

randomized trials showed a reduction in fasting and postprandial glucose, while others 

showed no effect, indicating inconsistent results and the need for more standardized human 

trials (Muriuki et al, 2025). 

A pilot clinical trial (RCT) supplementing the diet with celery powder (750 mg daily 

for 12 weeks) in individuals with type 2 diabetes showed a reduction in body fat but no 

significant differences in HbA1c or fasting glucose compared to a placebo. (Mohsenpour et 

al, 2023) 

A recent laboratory study of red radish leaves demonstrated inhibitory abilities for α-

amylase and α-glucosidase enzymes, as well as resistance to oxidation and glucose binding, 

supporting the hypothesis that radish leaves may delay glucose absorption and reduce post-

meal spikes. However, the study was not clinical (Kajszczak et al, 2024). 

Overall, the evidence from 2020-2025 supports a positive trend for leafy green 

vegetable consumption to improve some parameters of diabetes control. However, the effect 

on indicators such as HbA1c and fasting glucose remains inconsistent across all studies. 

Larger human studies, with specific doses, longer follow-up, and separation between 

specific leafy green vegetables, which may differ in their nutritional content and active 

compounds, are needed. 
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5. Effect of leafy vegetables on heart disease  

In a summary of evidence published between 2020 and 2025, reviews, observational 

studies, and trials have shown that consumption of leafy green vegetables is associated with 

consistent but varying strength cardiovascular benefits across studies. A large systematic 

review and meta-analysis demonstrated that various vegetable sources contribute to a 

reduced risk of cardiovascular events, with stronger evidence for leafy green vegetables for 

a reduced incidence of coronary heart disease (Zurbau et al, 2020). Cohort studies and 

subsequent meta-analyses supported an inverse association between fruit and vegetable 

intake—especially leafy green vegetables—and a reduction in cardiovascular mortality and 

events (Wang et al, 2021). A comprehensive analysis of lutein and leafy green vegetables 

also indicated an association between intake and multiple health indicators, including a 

reduced risk of cardiovascular disease, in an expanded meta-analysis of previous studies 

(Li et al, 2021). A subsequent larger systematic review confirmed the observational cohort 

findings and demonstrated that a small daily dose of nitrate-rich vegetables may be 

sufficient to improve important intermediate indicators such as lower blood pressure and 

improved endothelial function, partly explaining the long-term benefit (Stanaway et al, 

2022) (Tan et al, 2024). Subsequent specialized systematic reviews on fruit and vegetable 

diversity have supported the idea that increased diversity and quantity are associated with 

lower overall mortality and some cardiovascular outcomes, although evidence for a clear, 

independent effect of diversity on all cardiovascular outcomes remains limited and requires 

further longitudinal studies (Nishi et al, 2023). The most recent comprehensive literature 

analysis from 2019–2024 highlighted the consistent trends supporting a protective effect of 

vegetables (particularly leafy greens) on cardiovascular outcomes, with a call for further 

long-term randomized human trials to determine optimal doses/varieties and understand 

the biochemical mechanisms (Chan et al., 2025). In summary, human evidence from 2020-

2025 supports a protective role for leafy green vegetables on cardiovascular health by 

improving intermediate factors (blood pressure, endothelial function, plaque 

characteristics) and reducing the risk of cardiovascular disease. However, the degree of 

effect and the differentiation between different leafy green vegetables (e.g., spinach, lettuce, 

arugula, celery) require larger, well-designed experimental studies. 

 

Conclusion 

This review concludes that leafy green vegetables particularly celery, garden cress, 

basil, arugula, and leeks—are essential dietary components that significantly contribute to 

maintaining human health. Their high content of fiber, antioxidants, and nitrates supports 

cardiovascular function, regulates blood glucose, and improves digestive efficiency. 

Regular inclusion of these vegetables in daily meals can help prevent major chronic diseases 

such as heart disease, diabetes, hypertension, and hypercholesterolemia. Promoting their 

consumption offers a natural, low-cost strategy for improving public health. Further clinical 

studies are recommended to determine optimal intake levels and specific bioactive 

mechanisms. 
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Future research should focus on long-term, well-controlled clinical trials to determine 

optimal intake levels and bioavailability of nutrients from different leafy greens and to 

elucidate the synergistic effects among their bioactive compounds. Molecular and 

nutrigenomic studies are recommended to understand individual variability in health 

responses. Practically, public health strategies should promote the regular consumption of 

diverse leafy vegetables as part of a balanced diet to enhance cardiovascular and metabolic 

well-being, especially in communities with limited access to fresh produce. 

 

References 

Azizah, N. S., Irawan, B., Kusmoro, J., et al. (2023). Sweet basil (Ocimum basilicum L.): A 

review of its botany, phytochemistry and pharmacological activities. Plants, 12(24), 

4148. https://doi.org/10.3390/plants12244148  

Bahadoran, Z., Mirmiran, P., & Azizi, F. (2022). Dietary nitrate and blood pressure 

regulation: Evidence from clinical trials and epidemiological studies. Journal of 

Hypertension, 40(7), 1345–1355. https://doi.org/10.1097/HJH.0000000000003167  

Benjamim, C. J. R., Porto, A. A., Valenti, V. E., Sobrinho, A. C. S., Garner, D. M., Gualano, 

B., & Bueno Júnior, C. R. (2022). Nitrate derived from beetroot juice lowers blood 

pressure in patients with arterial hypertension: A systematic review and meta-

analysis. Frontiers in Nutrition, 9, 823039. https://doi.org/10.3389/fnut.2022.823039  

Bhandari, B., et al. (2022). A systematic review and dose–response meta-analysis of long-

term consumption of food groups and cardiovascular mortality. Frontiers in 

Nutrition. https://doi.org/10.3389/fnut.2022.823039  

Bondonno, C. P., Dalgaard, F., Blekkenhorst, L. C., et al. (2021). Vegetable nitrate intake, 

blood pressure and incident cardiovascular disease: Danish Diet, Cancer, and Health 

Study. European Journal of Epidemiology, 36(8), 813–825. 

https://doi.org/10.1007/s10654-021-00747-3  

Bowles, E. F. (2024). Nitrate: “The source makes the poison”. Critical Reviews in Food 

Science and Nutrition. https://doi.org/10.1080/10408398.2024.2395488  

Bryan, N. S., Ahmed, S., Lefer, D. J., Hord, N., & von Schwarz, E. R. (2023). Dietary nitrate 

biochemistry and physiology: An update on clinical benefits and mechanisms of 

action. Nitric Oxide, 132, 1–7. https://doi.org/10.1016/j.niox.2023.01.003  

Calatayud, M., Cueva, C., Ruas-Madiedo, P., & Muñoz-González, I. (2021). Comparative 

effect of 22 dietary sources of fiber on gut microbiota of healthy humans in vitro. 

Frontiers in Nutrition, 8, 700571. https://doi.org/10.3389/fnut.2021.700571  

Carson, J. A. S., et al. (2020). Dietary cholesterol and cardiovascular risk: A science advisory 

from the American Heart Association. Circulation. 

https://doi.org/10.1161/CIR.0000000000000743  

Chan, V. W. K., Gebretsadik, G. G., Panchal, P., Zhu, N. Y., Mok, D. K. W., Chui, K. T., & Lo, 

K. K. H. (2025). Evolving research focus on diet and cardiovascular disease: A 

systematic review of 298 cohort studies published from 2019 to 2024. Nutrients, 

17(13), 2126. https://doi.org/10.3390/nu17132126  

https://doi.org/10.3390/plants12244148
https://doi.org/10.1097/HJH.0000000000003167
https://doi.org/10.3389/fnut.2022.823039
https://doi.org/10.3389/fnut.2022.823039
https://doi.org/10.1007/s10654-021-00747-3
https://doi.org/10.1080/10408398.2024.2395488
https://doi.org/10.1016/j.niox.2023.01.003
https://doi.org/10.3389/fnut.2021.700571
https://doi.org/10.1161/CIR.0000000000000743
https://doi.org/10.3390/nu17132126


Health & Medical Sciences Volume: 2, Number 4, 2025 10 of 13 

 

 

https://digital-science.pubmedia.id/index.php/phms 

Chen, Y.-S., Li, J., Menon, R., Jayaraman, A., Lee, K., Huang, Y., Dashwood, W. M., Zhang, 

K., Sun, D., & Dashwood, R. H. (2021). Dietary spinach reshapes the gut microbiome 

in an Apc-mutant genetic background: Mechanistic insights from integrated multi-

omics. Gut Microbes, 13(1), e1972756. https://doi.org/10.1080/19490976.2021.1972756  

Clifford, T., Gokmen, O., & Bell, L. (2024). Individual variability in blood pressure response 

to dietary nitrate: Role of gut microbiota and genetics. Nutrients, 16(12), 1953. 

https://doi.org/10.3390/nu16121953  

Devirgiliis, C., et al. (2024). Effect of fruit and vegetable consumption on human health: An 

update. Foods. https://doi.org/10.3390/foods13030548  

Frugé, A. D., Smith, K. S., Riviere, A. J., Tenpenny-Chigas, R., Demark-Wahnefried, W., 

Arthur, A. E., et al. (2021). A dietary intervention high in green leafy vegetables 

reduces oxidative DNA damage in adults at increased risk of colorectal cancer. 

Nutrients, 13(4), 1220. https://doi.org/10.3390/nu13041220  

Fu, J., Zheng, Y., Gao, Y., & Xu, W. (2022). Dietary fiber intake and gut microbiota in human 

health. Microorganisms, 10(12), 2507. 

https://doi.org/10.3390/microorganisms10122507  

Gill, P. A., Inniss, S., Kumagai, T., Rahman, F. Z., & Smith, A. M. (2022). The role of diet and 

gut microbiota in regulating gastrointestinal and inflammatory disease. Frontiers in 

Immunology, 13, 866059. https://doi.org/10.3389/fimmu.2022.866059  

Godos, J., Micek, A., Mena, P., et al. (2024). Dietary (poly)phenols and cognitive decline: A 

systematic review and meta-analysis of observational studies. Molecular Nutrition & 

Food Research, 68(2), e2300472. https://doi.org/10.1002/mnfr.202300472  

Hassanpour, H., Mojtahed, M., Fallah, A. A., & Jafari, T. (2024). Lamiaceae plants improve 

serum cholesterol, triglyceride, and LDL in patients with metabolic syndrome: A 

systematic review and meta-analysis of randomized clinical trials. Food Science & 

Nutrition. https://doi.org/10.1002/fsn3.4451  

Hekmatshoar, Y., Özkan, T., & Rahbar Saadat, Y. (2022). Evidence for health-promoting 

properties of Lepidium sativum L.: An updated comprehensive review. Turkish 

Journal of Pharmaceutical Sciences. https://doi.org/10.4274/tjps.galenos.2021.07504  

Kajszczak, D., Sosnowska, D., Frąszczak, B., & Podsędek, A. (2024). Composition, anti-

diabetic, and antioxidant potential of Raphanus sativus (radish) leaves. Molecules, 

29(23), 5689. https://doi.org/10.3390/molecules29235689  

Kamelnia, E., Mohebbati, R., Kamelnia, R., El-Seedi, H. R., & Boskabady, M. H. (2023). Anti-

inflammatory, immunomodulatory and antioxidant effects of Ocimum basilicum L. 

and its main constituents: A review. Iranian Journal of Basic Medical Sciences, 26(6), 

617–627. https://doi.org/10.22038/IJBMS.2023.67466.14783  

Koch, C. A., Kjeldsen, E. W., & Frikke-Schmidt, R. (2023). Vegetarian or vegan diets and 

blood lipids: A meta-analysis of randomized trials. European Heart Journal, 44(28), 

2609–2622. https://doi.org/10.1093/eurheartj/ehad211  

Li, N., Wu, X., Zhuang, W., Xia, L., Chen, Y., Wang, Y., ... & Zhou, Y. (2021). Green leafy 

vegetable and lutein intake and multiple health outcomes: An umbrella review and 

dose-response analysis. Food Chemistry, 360, 130145. 

https://doi.org/10.1016/j.foodchem.2021.130145  

https://doi.org/10.1080/19490976.2021.1972756
https://doi.org/10.3390/nu16121953
https://doi.org/10.3390/foods13030548
https://doi.org/10.3390/nu13041220
https://doi.org/10.3390/microorganisms10122507
https://doi.org/10.3389/fimmu.2022.866059
https://doi.org/10.1002/mnfr.202300472
https://doi.org/10.1002/fsn3.4451
https://doi.org/10.4274/tjps.galenos.2021.07504
https://doi.org/10.3390/molecules29235689
https://doi.org/10.22038/IJBMS.2023.67466.14783
https://doi.org/10.1093/eurheartj/ehad211
https://doi.org/10.1016/j.foodchem.2021.130145


Health & Medical Sciences Volume: 2, Number 4, 2025 11 of 13 

 

 

https://digital-science.pubmedia.id/index.php/phms 

Ma, W., Nguyen, L. H., Song, M., Jovani, M., Liu, P. H., Cao, Y., et al. (2021). Dietary fiber 

intake, the gut microbiome, and chronic systemic inflammation in a cohort of adult 

men. Genome Medicine, 13, 102. https://doi.org/10.1186/s13073-021-00921-y  

Mohsenpour, M. A., Pourmorad, M., et al. (2023). The effect of celery (Apium graveolens) 

powder on cardiometabolic parameters in overweight/obese adults with type 2 

diabetes: A randomized, double-blind, placebo-controlled clinical trial. Food Science 

& Nutrition, 11(1), e3493. https://doi.org/10.1002/fsn3.3493  

Mohsenpour, M. A., Samadani, M., Shahsavani, Z., Golmakani, M. T., Pishdad, G. R., & 

Ekramzadeh, M. (2023). The effect of celery (Apium graveolens) powder 

supplementation on cardiometabolic factors in overweight/obese individuals with 

type 2 diabetes: a pilot randomized double-blinded placebo-controlled clinical trial. 

Food Science & Nutrition, 11(9), 5351-5363. doi: 10.1002/fsn3.3493   
Muriuki, E. N., Celik, B., Kuhnle, G. G. C., & Mills, C. E. (2025). Association between leafy 

vegetable consumption and incidence of metabolic syndrome and its symptoms: a 

systematic review of prospective cohort and randomised control trials. European 

Journal of Nutrition, 64(5), 233 . doi: 10.1007/s00394-025-03750-6  

 

 

Nishi, S. K., Khoury, N., Valle Hita, C., Zurbau, A., Salas-Salvadó, J., & Babio, N. (2023). 

Vegetable and fruit intake variety and cardiovascular health and mortality: A 

systematic review and meta-analysis of observational studies. Nutrients, 15(23), 4913. 

https://doi.org/10.3390/nu15234913  

Norouzzadeh, M., et al. (2025). Plasma nitrate, dietary nitrate, blood lipids and vascular 

health biomarkers: A systematic review and meta-analysis of randomized controlled 

trials. Nutrition Journal. https://doi.org/10.1186/s12937-025-01114-8  

Olas, B. (2024). The cardioprotective role of nitrate-rich vegetables. Foods, 13(5), 691. 

https://doi.org/10.3390/foods13050691  

Pokharel, P., Blekkenhorst, L. C., Bondonno, C. P., Murray, K., Radavelli-Bagatini, S., 

Magliano, D. J., Daly, R. M., Shaw, J. E., Lewis, J. R., Hodgson, J. M., & Bondonno, N. 

P. (2024). Associations of vegetable and potato intakes with markers of type 2 

diabetes risk in the AusDiab cohort. Journal of Clinical Endocrinology & Metabolism, 

110(4), e1068-e1083. doi: 10.1210/clinem/dgae333    

Roumeliotis, S., Kontogiorgos, I., de Vries, F., Maresz, K., Jeanne, J.-F., Leivaditis, K., & 

Schurgers, L. J. (2025). The role of vitamin K2 in cognitive impairment: Linking 

vascular health to brain health (review). Frontiers in Aging Neuroscience, 16, Article 

1527535. https://doi.org/10.3389/fnagi.2024.1527535  

Saini, R. K., Song, M.-H., Yu, J.-W., Lee, J.-H., Ahn, H.-Y., Keum, Y.-S., & Lee, J.-H. (2022). 

Profiling of nutritionally vital bioactive compounds in emerging green leafy 

vegetables: A comparative study. Foods, 11(23), 3867. 

https://doi.org/10.3390/foods11233867  

Sarma, U., & Bhavya, T. R. (2024). Dietary phytonutrients in common green leafy vegetables 

and the significant role of processing techniques on spinach: A review. Food 

https://doi.org/10.1186/s13073-021-00921-y
https://doi.org/10.1002/fsn3.3493
https://doi.org/10.3390/nu15234913
https://doi.org/10.1186/s12937-025-01114-8
https://doi.org/10.3390/foods13050691
https://doi.org/10.3389/fnagi.2024.1527535
https://doi.org/10.3390/foods11233867


Health & Medical Sciences Volume: 2, Number 4, 2025 12 of 13 

 

 

https://digital-science.pubmedia.id/index.php/phms 

Production, Processing and Nutrition, 6, Article 10. https://doi.org/10.1186/s43014-

023-00192-7  
Siervo, M., Shannon, O., Kandhari, N., Fostier, W., Gray, W. K., Stephan, B. C. M., & Hord, 

N. G. (2020). Nitrate-rich beetroot juice reduces blood pressure in Tanzanian adults 

with elevated blood pressure: A double-blind randomized controlled feasibility trial. 

The Journal of Nutrition, 150(9), 2460–2468. https://doi.org/10.1093/jn/nxaa170  

Stanaway, J. D., Afshin, A., Ashbaugh, C., Bisignano, C., Brauer, M., Ferrara, G., ... & 

Murray, C. J. L. (2022). Health effects associated with vegetable consumption: A 

Burden of Proof study. Nature Medicine, 28(10), 2066–2074. 

https://doi.org/10.1038/s41591-022-01970-5  

Sundqvist, M. L., Larsen, F. J., Carlström, M., Bottai, M., Pernow, J., Hellénius, M.-L., 

Weitzberg, E., & Lundberg, J. O. (2020). A randomized clinical trial of the effects of 

leafy green vegetables and inorganic nitrate on blood pressure. The American Journal 

of Clinical Nutrition, 111(4), 749–756. https://doi.org/10.1093/ajcn/nqaa024  

Tan, L., Stagg, L., Hanlon, E., Li, T., Fairley, A. M., Siervo, M., Matu, J., Griffiths, A., & 

Shannon, O. M. (2024). Associations between vegetable nitrate intake and 

cardiovascular disease risk and mortality: A systematic review. Nutrients, 16(10), 

1511. https://doi.org/10.3390/nu16101511  

Tan, L., Wang, C., & Zhou, Y. (2024). Associations between vegetable nitrate intake and 

cardiovascular disease risk and mortality: A systematic review. Nutrients, 16(10), 

1511. https://doi.org/10.3390/nu16101511  

van der Avoort, C. M. T., Jonvik, K. L., Nyakayiru, J., van Loon, L. J. C., Hopman, M. T. E., 

& Verdijk, L. B. (2020). A nitrate-rich vegetable intervention elevates plasma nitrate 

and nitrite concentrations and reduces blood pressure in healthy young adults. 

Journal of the Academy of Nutrition and Dietetics, 120(8), 1305–1317. 

https://doi.org/10.1016/j.jand.2020.02.014  

Vazifeh, S., Kananpour, P., Khalilpour, M., Eisalou, S. V., & Hamblin, M. R. (2022). Anti-

inflammatory and immunomodulatory properties of Lepidium sativum. BioMed 

Research International, 2022, 3645038. https://doi.org/10.1155/2022/3645038  

Wang, D. D., Li, Y., Bhupathiraju, S. N., Rosner, B. A., Sun, Q., Giovannucci, E. L., Rimm, E. 

B., Manson, J. E., Willett, W. C., Stampfer, M. J., & Hu, F. B. (2021). Fruit and vegetable 

intake and mortality: Results from two prospective cohort studies of US men and 

women and a meta-analysis of 26 cohort studies. Circulation, 143(17), 1642–1654. 

https://doi.org/10.1161/CIRCULATIONAHA.120.048996  

Wang, H., Huang, X., Xia, S., Chen, C., Chen, X., Zhang, Y., Farag, M. A., Xiao, J., & Nie, S. 

(2023). Celery soluble dietary fiber antagonizes flavonoids’ ameliorative effect on 

DSS-induced colitis in mice. Journal of Advanced Research, 52, 73–88. 

https://doi.org/10.1016/j.jare.2023.01.013  

Wen, J., et al. (2025). Evaluating the antioxidant and anti-inflammatory properties of 

watercress (Nasturtium officinale) supplementation: A systematic review of 

randomized controlled trials. Food Science & Nutrition, 2025. 

https://doi.org/10.1002/fsn3.70407  

https://doi.org/10.1186/s43014-023-00192-7
https://doi.org/10.1186/s43014-023-00192-7
https://doi.org/10.1093/jn/nxaa170
https://doi.org/10.1038/s41591-022-01970-5
https://doi.org/10.1093/ajcn/nqaa024
https://doi.org/10.3390/nu16101511
https://doi.org/10.3390/nu16101511
https://doi.org/10.1016/j.jand.2020.02.014
https://doi.org/10.1155/2022/3645038
https://doi.org/10.1161/CIRCULATIONAHA.120.048996
https://doi.org/10.1016/j.jare.2023.01.013
https://doi.org/10.1002/fsn3.70407


Health & Medical Sciences Volume: 2, Number 4, 2025 13 of 13 

 

 

https://digital-science.pubmedia.id/index.php/phms 

Xie, T., Wu, Q., Lu, H., Hu, Z., Luo, Y., Chu, Z., & Luo, F. (2023). Functional perspective of 

leeks: Active components, health benefits and action mechanisms. Foods, 12(17), 

3225. https://doi.org/10.3390/foods12173225   

Zhang, Y., Zhang, H., An, W., Li, D., & Qin, L. (2023). Regulatory effect of dietary nitrate on 

blood pressure: A meta-analysis of randomized controlled trials. Food & Function, 

14(4), 1839–1850. https://doi.org/10.1039/D2FO03140J  

Zurbau, A., Mejía, S. B., Sievenpiper, J. L., & El-Sohemy, A. (2020). Relation of different fruit 

and vegetable sources with incident cardiovascular outcomes: A systematic review 

and meta-analysis of prospective cohort studies. Journal of the American Heart 

Association, 9(12), e017728. https://doi.org/10.1161/JAHA.120.017728  

https://doi.org/10.3390/foods12173225
https://doi.org/10.1039/D2FO03140J
https://doi.org/10.1161/JAHA.120.017728

