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Abstract 
Soybeans (Glycine max) are a primary source of plant-based protein, celebrated for their nutritional 

profile and versatility in food production. This article examines soybeans' health benefits and potential 

drawbacks, addressing their role in cardiovascular health, bone health, and cancer prevention. It also 

considers Allergenicity, hormonal effects, and environmental sustainability concerns. While soybeans 

provide a high-quality protein alternative to animal sources, their widespread cultivation and 

consumption come with significant considerations for human health and the environment. 

 

Introduction 

Soybeans have been the 

basis of human nutrition for 

centuries, particularly in Asia. 

They have gained global 

prominence recently due to the 

increasing demand for plant-based 

protein. Soybeans contain a high 

protein content, with a Protein 

Digestibility-Corrected Amino 

Acid Score (PDCAAS) of nearly 

1.00, making them comparable to 

animal-based proteins (Pingxu et 

al., 2022). Beyond their nutritional 

benefits, soybeans are processed 
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into a variety of food products, including tofu, soy milk, and fermented goods like tempeh and miso. 

However, despite these advantages, soy consumption is not without controversy. This review explores 

the benefits and limitations of soybeans, offering a balanced perspective on their role in modern diets. 

Health Benefits of Soybeans 

1. High-Quality Protein Source 

  Soybeans are one of the few plant proteins that provide all nine essential amino acids, though 

they are slightly deficient in sulfur-containing amino acids such as methionine (Pingxu et al., 2022). 

Soy protein isolates and concentrates are widely used in food products due to their digestibility and 

amino acid profile, making them suitable for vegetarian and vegan diets (Hughes et al., 2011). 

Protein PDCAAS Limiting Amino 

Acid (s) 

Digestibility (%) 

Soy 0.92–1.00 SAA 95–98 

Pea 0.66–0.91 SAA, Trp 83–90 

Barley 0.76–0.50 Lys 76–83 

Milk 1.00 None 84–94 

whey 0.90–1.00 His 98–100 

SAA: sulfur-containing amino acids. Adapted from references Hertzler ta al. (2020), Hughes et al. 

(2011), Rizzo & Baroni. (2018). PDCAAS, Protein Digestibility Corrected Amino Acid Score; Trp, 

Threonine; Lys, Lysine; His, Histidine. 

2. Cardiovascular Health 

  Regular consumption of soy protein has been shown to lower serum cholesterol levels, 

reducing the risk of cardiovascular diseases. Isoflavones in soy act as antioxidants, combating 

oxidative stress, which is a key factor in heart disease (Sacks et al., 2006). Clinical studies suggest 

that 25 grams of soy protein per day can significantly lower LDL cholesterol levels (Pingxu et al., 

2022). 

3. Bone Health and Menopausal Symptom Relief 

  Soy isoflavones mimic estrogen and can alleviate menopausal symptoms such as hot flashes 

and bone density loss. Studies show that soy consumption can improve bone mineral density and 

reduce the risk of osteoporosis in postmenopausal women (Chen et al., 2019). This makes soy a 

beneficial dietary component for women experiencing hormonal changes. 

4. Cancer Prevention 

  Fermented soy products, such as miso and natto, contain bioactive compounds that may 

inhibit tumor growth and reduce cancer risk. Epidemiological studies have associated soy 
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consumption with a lower incidence of breast and prostate cancer (Sharp et al., 2005). Isoflavones, 

which have antioxidant properties, play a role in this protective effect (Hirota et al., 2000). 

Drawbacks of Soybeans 

1. Allergenicity 

  Soy is a common allergen, particularly for children. Reactions can range from mild to severe, 

limiting its use for individuals with soy allergies (Verduci et al., 2020). Food labeling regulations 

require manufacturers to indicate the presence of soy in products. 

2. Hormonal Effects 

  Isoflavones in soy can interact with estrogen receptors, leading to concerns about their effects 

on hormone-sensitive conditions. While some studies indicate benefits, others raise concerns about 

the potential for isoflavones to affect thyroid function or reproductive health (Chen et al., 2019). 

3. Environmental Impact 

  The cultivation of soybeans on a large scale contributes to deforestation, particularly in 

regions like the Amazon rainforest. This has significant environmental consequences, including loss 

of biodiversity and increased greenhouse gas emissions (Harwatt, 2019). Additionally, genetically 

modified (GM) soy raises ecological and ethical concerns (Cheng & Rosentrater, 2017). 

4. Anti-Nutritional Factors 

  Soybeans contain anti-nutritional factors such as phytates and trypsin inhibitors, which can 

reduce protein digestibility and nutrient absorption. Processing methods like fermentation, soaking, 

and heating can mitigate these effects (Sa et al., 2020). 

Conclusion 

  Soybeans are a versatile and nutritious source of plant-based protein, offering numerous health 

benefits, including improved cardiovascular health, bone density, and potential cancer prevention. 

However, challenges such as allergenicity, hormonal effects, and environmental impacts must be 

considered. By adopting sustainable cultivation practices and appropriate processing techniques, the 

benefits of soybeans can be maximized while minimizing risks. Continued research into soy's long-

term health effects and environmental impact will help inform dietary guidelines and agricultural 

policies. 
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