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ABSTRACT 

Soybean (Glycine max) is one of the most important plant-based 

protein sources globally and has received considerable 

scientific attention due to its potential role in disease prevention 

and nutraceutical development. Soy protein contains all 

essential amino acids and is comparable in quality to animal 

protein. In addition to its high protein content, soybean is rich 

in bioactive compounds such as isoflavones, saponins, 

phytosterols, and bioactive peptides that contribute to its 

antioxidant, anti-inflammatory, hypocholesterolemic, anti-

diabetic, anti-carcinogenic, and cardioprotective effects. 

Epidemiological and clinical studies suggest that soy 

proteinconsumption is associated with reduced risk of  

cardiovascular diseases, type 2 diabetes mellitus, certain hormone-dependent cancers, 

osteoporosis, and obesity. The mechanisms underlying these effects involve modulation of 

lipid metabolism, estrogen receptor signaling pathways, glucose homeostasis, oxidative stress 

reduction, and inflammatory mediators. Furthermore, soy protein isolates and hydrolysates 

are widely incorporated into functional foods and nutraceutical products. This review 

discusses the beneficial effects of plant-based soy protein in preventing chronic diseases and 

highlights its expanding nutraceutical potential in modern preventive nutrition. 
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INTRODUCTION 

Soybean (Glycine max) is a nutritionally and economically significant legume crop that 
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originated in East Asia and is now cultivated worldwide (Dukariya et al., 2020). On a dry 

weight basis, soybean seeds contain approximately 35–40% protein, 20% lipids, and 

appreciable amounts of dietary fiber, vitamins, and minerals, making it one of the richest 

plant sources of protein available for human consumption (Dukariya et al., 2020). Unlike 

many plant proteins that are deficient in one or more essential amino acids, soy protein 

provides a well-balanced amino acid profile and demonstrates high digestibility, making it 

comparable to animal-derived proteins in nutritional quality (Messina, 2016). 

 

In addition to its macronutrient composition, soybean contains numerous bioactive 

compounds, including isoflavones such as genistein and daidzein, saponins, phytosterols, 

protease inhibitors, and bioactive peptides released during digestion or processing. These 

compounds contribute significantly to the health-promoting properties of soy and position it 

as an important functional food ingredient (Friedman & Brandon, 2001). With the increasing 

global prevalence of chronic non-communicable diseases such as cardiovascular disorders, 

diabetes, cancer, and obesity, plant-based dietary strategies have gained prominence, and soy 

protein has emerged as a central component in preventive nutrition. 

 

Bioactive Components of Soy and Their Mechanisms 

Soy protein is valued not only for its high-quality amino acid composition but also for its 

diverse bioactive compounds that contribute to its health-promoting properties. The major 

bioactive constituents include isoflavones (genistein, daidzein, and glycitein), bioactive 

peptides, phytosterols, and saponins. Isoflavones function as phytoestrogens by binding to 

estrogen receptors, thereby influencing gene expression, antioxidant activity, and cellular 

proliferation, which is relevant in cancer prevention and bone health (Messina, 2016). Soy-

derived peptides exhibit antihypertensive and hypocholesterolemic effects through 

angiotensin-converting enzyme (ACE) inhibition and modulation of lipid metabolism 

(Friedman & Brandon, 2001). Phytosterols reduce intestinal cholesterol absorption, while 

saponins contribute to lipid regulation and antioxidant defense (Anderson et al., 1995; 

Dukariya et al., 2020). Together, these components enhance the nutraceutical value of soy 

protein in the prevention of chronic diseases. A summary of these bioactive compounds and 

their biological functions is presented in Table 1. 
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Table No. 1: Major Bioactive Components of Soy Protein and Their Biological Function. 

Bioactive 

Component 
Major Compounds Mechanism of Action Disease Prevention Role 

Isoflavones 
Genistein, Daidzein, 

Glycitein 

Estrogen receptor 

modulation (ER-β 

binding), antioxidant 

action, inhibition of 

tyrosine kinases 

Breast & prostate cancer, 

osteoporosis, CVD 

Bioactive 

Peptides 

Lunasin, β-

conglycinin peptides 

ACE inhibition, DPP-

IV inhibition, 

antioxidant activity 

Hypertension, diabetes, 

CVD 

Phytosterols β-sitosterol 

Competitive inhibition 

of cholesterol 

absorption 

Hypercholesterolemia 

Saponins Soyasaponins 
Cholesterol binding, 

bile acid excretion 
Cardiovascular disease 

Lecithins Phosphatidylcholine 
Improves lipid 

metabolism 
Metabolic syndrome 

 

Soy Protein and Cardiovascular Disease Prevention 

Cardiovascular diseases remain the leading cause of mortality worldwide, and dietary 

modification is a critical preventive strategy. Soy protein consumption has been consistently 

associated with improved lipid profiles, particularly reductions in total cholesterol and low- 

density lipoprotein (LDL) cholesterol levels. A meta-analysis conducted by Anderson et al. 

(1995) demonstrated that replacing animal protein with soy protein significantly reduced 

serum cholesterol levels, thereby lowering cardiovascular risk. The cardioprotective 

mechanisms of soy involve multiple pathways. Soy protein enhances hepatic LDL receptor 

activity, leading to increased clearance of LDL cholesterol from circulation. Isoflavones 

improve endothelial function by enhancing nitric oxide production, which promotes 

vasodilation and reduces arterial stiffness. Additionally, antioxidant properties of soy reduce 

oxidative modification of LDL particles, a key step in atherogenesis (Messina, 2016). 

Collectively, these effects contribute to reduced risk of coronary heart disease. 

 

Role of Soy in Type 2 Diabetes Mellitus 

Type 2 diabetes mellitus is characterized by insulin resistance and impaired glucose 

metabolism. Soy protein has demonstrated beneficial effects in glycemic control through 

multiple mechanisms. Isoflavones improve insulin sensitivity by modulating intracellular 

signaling pathways and enhancing glucose transporter type 4 (GLUT4) expression in 

peripheral tissues (Dukariya et al., 2020). Furthermore, soy-derived peptides inhibit DPP-IV 

activity, thereby prolonging the action of incretin hormones and improving postprandial 
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glucose regulation. Soy consumption has also been associated with reduced oxidative stress 

and inflammation, both of which are implicated in the progression of insulin resistance. The 

antioxidant properties of genistein and daidzein reduce reactive oxygen species production 

and improve pancreatic β-cell function, thereby contributing to better glycemic control 

(Messina, 2016). These findings highlight the potential of soy protein as a dietary adjunct in 

diabetes management. 

 

Anti-Cancer Properties of Soy Protein 

Epidemiological studies have suggested that populations with high soy intake exhibit lower 

incidences of breast, prostate, and colorectal cancers. The anti-carcinogenic properties of soy 

are largely attributed to isoflavones, particularly genistein. Genistein inhibits tyrosine kinases 

involved in cell proliferation, induces apoptosis in malignant cells, and suppresses 

angiogenesis required for tumor growth (Friedman & Brandon, 2001). Isoflavones also exert 

antioxidant effects that protect DNA from oxidative damage and modulate estrogen 

metabolism, thereby reducing the risk of hormone-dependent cancers (Messina, 2016). 

Although the protective effects may vary depending on timing of exposure and individual 

hormonal status, current evidence supports the inclusion of soy protein as part of a balanced 

diet for cancer risk reduction. 

 

Effects on Obesity and Bone Health 

Soy protein has been shown to support weight management by promoting satiety and 

improving lipid metabolism. Compared to animal protein, soy protein may enhance 

thermogenesis and reduce adipocyte differentiation, contributing to improved body 

composition (Dukariya et al., 2020). Additionally, soy protein’s favorable effects on 

cholesterol and glucose metabolism make it beneficial in managing metabolic syndrome. 

Postmenopausal women are at increased risk of osteoporosis due to estrogen deficiency. 

Isoflavones mimic weak estrogenic activity and have been shown to reduce bone resorption 

and improve bone mineral density. Clinical studies indicate that regular soy intake may help 

attenuate bone loss and reduce fracture risk in postmenopausal women (Messina, 2016). 

 

Nutraceutical and Functional Food Applications 

The growing demand for plant-based alternatives has increased the use of soy protein in 

functional foods and nutraceutical products. Soy protein isolates, concentrates, and 

hydrolysates are incorporated into soy milk, tofu, textured vegetable protein, protein 

supplements, and fortified beverages (Dukariya et al., 2020). Due to its high protein quality 



www.wjpr.net      │     Vol 15, Issue 6, 2026.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

Sakshi et al.                                                                         World Journal of Pharmaceutical Research 

1530 

and documented health benefits, soy protein is widely used in medical nutrition therapy and 

preventive dietary interventions. Regulatory recognition of soy protein’s role in reducing 

coronary heart disease risk has strengthened its position in the nutraceutical market 

(Anderson et al., 1995). Advances in food processing and fermentation technologies are 

further enhancing the bioavailability and functional properties of soy-derived compounds. 

 

CONCLUSION 

Plant-based soy protein is a nutritionally superior and biologically active food component 

with substantial evidence supporting its role in preventing chronic diseases. Its health-

promoting properties are mediated by isoflavones, bioactive peptides, saponins, and 

phytosterols, which collectively influence lipid metabolism, glucose regulation, oxidative 

stress, inflammation, and hormonal balance. Regular consumption of soy protein is associated 

with reduced risks of cardiovascular disease, type 2 diabetes, certain cancers, obesity, and 

osteoporosis. Given its multifunctional benefits and sustainability advantages, soy protein 

represents a valuable nutraceutical ingredient and a key component of plant-based preventive 

nutrition strategies. 
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