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Abstract 
Nutraceuticals are biologically active substances obtained from food sources that offer health benefits 

beyond their basic nutritional value. They include plant extracts, vitamins, minerals, and 
phytochemicals, each of which plays a key role in supporting health, preventing disease, and 

optimizing physiological functions. This review examines the role of these nutrients in nutraceutical 

products, with a particular focus on their mechanisms of action, therapeutic effects, and potential 
clinical applications. Plant extracts, such as those from turmeric, ginseng, and green tea, are rich in 

bioactive compounds like curcumin, ginsenosides, and polyphenols that have anti-inflammatory, 
antioxidant, and immune-modulating properties. Vitamins, such as C, D, and E are vital for immune 

support, bone health, and skin regeneration, while minerals like magnesium, calcium, and zinc are 
essential for processes ranging from muscle function to immune defense. Phytochemicals, including 

alkaloids, terpenoids, and carotenoids, offer additional protective benefits, with roles in reducing 
oxidative stress, preventing cancer, and promoting cardiovascular health. 
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INTRODUCTION 

Nutraceuticals are substances obtained from food sources that offer health advantages beyond their 

fundamental nutritional content. Combining the concepts of “nutrition” and “pharmaceutical”, 

nutraceuticals include a wide range of natural ingredients, such as plant extracts, vitamins, minerals, 

and phytochemicals, that have therapeutic effects on human health. These bioactive compounds are 

increasingly being recognized for their role in disease prevention, health promotion, and the 

management of chronic conditions. Unlike 

traditional pharmaceuticals, nutraceuticals are not 

intended to treat or cure diseases but rather support 

and enhance overall well-being. The growing 

interest in natural health solutions has driven the 

expansion of the nutraceutical industry, with 

consumers seeking alternatives to conventional 

drugs for improving immunity, mental health, skin 

care, and metabolic function This review explores 

the key nutrients found in nutraceuticals – 

specifically plant extracts, vitamins, minerals, and 

phytochemicals – highlighting their mechanisms of 

action, health benefits, and clinical applications 

[1–4]. 

 

Nutraceuticals, a blend of “nutrition” and 

“pharmaceuticals”, refer to products sourced from 

*Author for Correspondence 

Piyush Yadav 

E-mail: piyush61184@gmail.com 

 
1Principal, Department of Pharmacy, Prasad Institute 

Technology, Jaunpur, Uttar Pradesh, India 
2Professor & Head, Department of Pharmaceutical Chemistry, 
Department of Pharmacy, Prasad Institute of Technology, 

Jaunpur, Uttar Pradesh, India 
3Scholar, Department of Pharmacy, Prasad Institute of 

Technology, Jaunpur, Uttar Pradesh, India 

 
Received Date: December 14, 2024 

Accepted Date: December 31, 2024 

Published Date: January 21, 2025 
 

Citation: Mohd. Wasiullah, Piyush Yadav, Ayush Rai. A 

Comprehensive Study of Nutrients Food in Nutraceuticals: 
Plant Extracts, Vitamins, Minerals, and Phytochemicals. 

Research & Reviews: A Journal of Pharmaceutical Science. 

2025; 16(1): 14–22p. DOI: https://doi.org/10.37591/RRJoPS.v 

16i01.194532 



 

 

A Comprehensive Study of Nutrients Food in Nutraceuticals                                                        Wasiullah et al. 

 

 

© STM Journals 2025. All Rights Reserved 15  
 

foods that provide extra health benefits beyond basic nutritional value. These products include dietary 

supplements, functional foods, and herbal extracts that are intended to prevent or manage chronic 

diseases, improve health, and support overall wellness, as lifestyle-related diseases like cardiovascular 

conditions, diabetes, and cancer become more common. The purpose of this review is to explore the 

primary nutrient categories in nutraceuticals – plant extracts, vitamins, minerals, and phytochemicals 

– highlighting their potential health benefits, biological mechanisms, and challenges in 

standardization and regulation. This comprehensive examination aims to shed light on the 

complexities of the nutraceutical industry, emphasizing the need for rigorous evaluation and quality 

control to ensure consumer safety and product efficacy [5]. 

 

NUTRACEUTICALS: DEFINITION 

Nutraceuticals are substances that originate from food or food components and offer medical or 

health benefits, including the prevention and treatment of diseases. Sourced from natural origins, they 

focus on promoting health, preventing illnesses, and improving overall well-being. The growing 

incidence of chronic conditions, such as obesity, diabetes, and cardiovascular diseases highlights the 

importance of innovative dietary approaches. Nutraceuticals serve as a bridge between diet and 

medicine, offering potential therapeutic effects that can complement traditional pharmacotherapy. 

Their growing acceptance in both clinical and consumer markets highlights the importance of 

understanding their composition and efficacy [6, 7]. 

 

Importance 

Nutraceuticals are active compounds extracted from food sources that offer health advantages 

beyond standard nutritional benefits. They include plant extracts, vitamins, minerals, and 

phytochemicals, and play an important role in disease prevention, immune support, and overall well-

being. 

 

 
Figure 1. Nutraceuticals plant extracts in nutraceuticals. 

 

 Disease Prevention: Nutraceuticals aid in preventing and managing chronic conditions, such as 

heart disease, diabetes, and cancer by alleviating inflammation, combating oxidative stress, and 

enhancing metabolic processes. 

 Immune Support: Vitamins (C, D, E) and minerals (zinc, magnesium) strengthen the immune 

system, reducing the risk of infections. 
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 Healthy Aging: Nutraceuticals like omega-3 fatty acids, curcumin, and collagen promote 

cognitive health, joint function, and skin regeneration as we age. 

 Gut Health: Probiotics, prebiotics, and digestive enzymes support digestion and balance the gut 

microbiome, improving overall digestive health [8–12]. 

 Mental Health: Adaptogens like ashwagandha, omega-3s, and magnesium help manage stress, 

anxiety, and depression, supporting emotional well-being. 

 Holistic Health: Nutraceuticals offer a comprehensive approach to health by optimizing bodily 

functions and supporting overall wellness. Nutraceuticals are a growing part of modern health 

practices, offering preventive, therapeutic, and supportive benefits for various health conditions, 

with increasing evidence of their effectiveness in enhancing quality of life (Figure 1). 

  

OVERVIEW OF PLANT EXTRACTS 

Plant extracts are concentrated sources of active substances obtained from different parts of plants, 

including leaves, flowers, roots, bark, and seeds. These extracts contain bioactive molecules that have 

been shown to offer various health benefits and are widely used in nutraceuticals for their therapeutic 

effects. Due to their natural origins, plant extracts are often considered a more holistic and safer 

alternative to synthetic drugs [13]. 

 

Plant extracts in nutraceuticals contain a wide range of bioactive compounds, such as flavonoids, 

alkaloids, terpenoids, polyphenols, and glycosides, each of which has specific health-promoting 

properties. These compounds interact synergistically to offer various benefits, such as anti-

inflammatory, antioxidant, antimicrobial, and immune-modulating properties. Below is an overview 

of some of the most common plant extracts used in nutraceuticals, along with their key health benefits 

[14]. 

 

COMMONLY USED PLANT EXTRACTS 

Curcumin (Curcuma longa) 
This compound from turmeric has gained attention for its anti-inflammatory and antioxidant 

properties. It is thought to lower the risk of chronic conditions, such as cancer and arthritis. 

 

Ginseng (Panax ginseng) 

Commonly used in traditional medicine, ginseng is recognized for its ability to increase energy, 

improve cognitive performance, and strengthen the immune system. 

 

Echinacea (Echinacea purpurea) 

Often used to support immune function, particularly during cold and flu seasons, Echinacea is 

believed to boost the activity of white blood cells. 

 

Green Tea Extract (Camellia sinensis) 
Rich in catechins, especially epigallocatechin gallate (EGCG), green tea extract is celebrated for its 

antioxidant properties and potential role in weight management and cardiovascular health [15]. 

 

HEALTH BENEFITS AND MECHANISMS OF ACTION 

Research indicates that many plant extracts possess potent biological activities. 

 

Curcumin 
Demonstrated to inhibit nuclear factor kappa B (NF-κB) signaling pathways, which are involved in 

inflammation. 

 

Ginseng 

Studies suggest it may improve cognitive function through its adaptogenic properties, enhancing 

mental performance and reducing fatigue (Kennedy et al., 2001) [7]. 
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Echinacea 

Meta-analyses have shown that it can reduce the duration and severity of colds, likely by 

modulating immune system activity. 

 

Green Tea Extract 

Its catechins are known to combat oxidative stress and may contribute to improved metabolic health 

(Figure 2). 

 

  

  
Figure 2. Plant extract. 

 

Vitamins in Nutraceuticals Role of Vitamins 

Vitamins are essential nutrients that play critical roles in numerous physiological functions, 

including metabolism, immune response, and cell growth. Vitamins are classified into two primary 

types: fat-soluble and water-soluble, each having distinct properties and roles (Figure 3) [16, 17]. 

 

FAT-SOLUBLE VITAMINS 

Vitamin A (Retinol) 

It is crucial for vision, immune health, and skin condition. Its deficiency can cause vision issues and 

a higher risk of infections.  

 

Vitamin D 

It is the key for calcium absorption and maintaining bone health. Its deficiency is associated with 

osteoporosis and a greater likelihood of autoimmune disorders.  
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Vitamin E (Tocopherol) 

It serves as a strong antioxidant, safeguarding cell membranes from oxidative damage. It also 

contributes to immune function and skin health. 

 

Vitamin K 

It is essential for blood clotting and bone metabolism. It has also been associated with 

cardiovascular health [18]. 

 

WATER-SOLUBLE VITAMINS 

Vitamin C (Ascorbic Acid) 

It is vital for collagen production, antioxidant protection, and immune support. It helps with iron 

absorption and supports overall health.  

 

B Vitamins (B1, B2, B3, B5, B6, B7, B9, B12) 

It plays a key role in energy metabolism and brain function. Its deficiencies can result in various 

health problems, such as anemia and neurological issues. 

 

 
Figure 3. Type of vitamins. 

 

Minerals in Nutraceuticals Essential Minerals 

Essential minerals are categorized into major minerals (macrominerals) and trace elements 

(microminerals), both of which are essential for various body functions.  

 

Calcium 

Crucial for bone health and muscle function, its deficiency can lead to osteoporosis and an 

increased risk of fractures (Figure 4) [19, 20]. 

 

Magnesium 
Involved in over 300 enzymatic reactions, it plays a role in energy production, muscle contraction, 

and nerve function. 
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Potassium 
Essential for maintaining fluid balance and proper muscle and nerve function, its deficiency can 

lead to hypertension and cardiovascular issues. 

 

Trace Elements 

Trace elements are needed in smaller quantities but are equally vital for health.  

 Zinc: Aids in immune function, wound healing, and protein synthesis. A deficiency can weaken 

immune response and cause hair loss.  

 Selenium: Functions as an antioxidant and are involved in thyroid hormone metabolism. Low 

levels are linked to a higher risk of certain cancers.  

 Iron: Necessary for the formation of hemoglobin and oxygen transport. Iron deficiency can 

result in anemia, leading to fatigue and weakness [21, 22]. 

 

HEALTH IMPLICATIONS OF MINERAL DEFICIENCY 

Mineral Deficiencies Can Cause Serious Health Problems 

Iron deficiency 

Among the most prevalent nutritional deficiencies worldwide, it leads to anemia and reduced 

cognitive function.  

 

Calcium deficiency 

Raises the risk of osteoporosis, especially in postmenopausal women.  

 

Zinc deficiency 

Linked to stunted growth, delayed sexual development, and a higher vulnerability to infections. 

 

 
Figure 4. Minerals phytochemicals: A diverse group classification of phytochemicals. 

 

Phytochemicals are naturally occurring substances in plants that contribute to color, flavor, and 

disease resistance. They are generally categorized into:  

 Flavonoids: A class of polyphenolic compounds known for their antioxidant effects. 

Examples include quercetin and anthocyanins.  
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 Carotenoids: Pigments that give color to fruits and vegetables, such as beta-carotene and 

lycopene which are important for eye health and cancer prevention.  

 Alkaloids: Nitrogen-based compounds with strong biological effects, such as caffeine and 

morphine, often used in medicine for their impact on the nervous system. 

 

Health Benefits and Research Insights 

Flavonoids 
Studies suggest that flavonoids can reduce the risk of cardiovascular diseases and have anti-

inflammatory effects.  

 

Carotenoids 
Beta-carotene has been associated with a lower risk of macular degeneration and improved immune 

function. 

 

Alkaloids 

Caffeine, present in coffee, has been associated with enhanced cognitive function and a reduced 

risk of neurodegenerative diseases. 

 

Synergistic Effects of Nutrients 

The combination of various nutrients can enhance their individual effects, leading to improved 

health outcomes. For instance, the synergistic relationship between vitamins C and E provides 

enhanced antioxidant protection. Studies have shown that combining these vitamins can significantly 

improve the body’s defense against oxidative stress.  Additionally, the co-administration of certain 

minerals, such as zinc and vitamin A, can enhance immune function more effectively than when 

administered alone. 

 

Safety and Regulatory Considerations 

While nutraceuticals offer numerous health benefits, safety and quality control are paramount. 

Regulatory bodies, like the FDA and EFSA, establish guidelines to guarantee the safety and 

effectiveness of these products. It is essential for consumers to be informed about potential 

interactions with medications, the importance of sourcing high-quality nutraceuticals, and the 

necessity of consulting healthcare providers before starting any new supplement regimen. Adverse 

effects, though rare, can occur, highlighting the need for comprehensive labelling and consumer 

education regarding proper dosages and potential side effects. 

 

Need for Standardization 
It is essential to discuss the importance of quality control in nutraceuticals, focusing on consistency 

in potency, purity, and labelling, highlighting the role of GMP (Good Manufacturing Practices) and 

third-party testing. 

 

Regulatory Landscape 

Describing the regulatory differences worldwide, with a focus on organizations like the FDA 

(U.S.), EFSA (Europe), and WHO, will lead to discussing the challenges in setting global standards. 

 

Safety Concerns 

Address risks associated with contamination, mislabeled products, and adverse effects. Mention the 

importance of consumer education on safe use and awareness of potential interactions with 

medications. 

 

Comparative Analysis of Nutrients in Nutraceuticals 

 Synergy and Interaction: Combining nutrients can enhance efficacy. For example, 

combining vitamins with antioxidants like phytochemicals can enhance the stability and 
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effectiveness of both compounds. This synergy is also seen in multivitamin and mineral 

formulations, where certain nutrients aid in the absorption of others. 
 Safety and Regulation: Nutraceuticals are regulated differently across regions. In the U.S., 

nutraceuticals are regulated as dietary supplements, which are subject to Good 
Manufacturing Practices (GMP) but do not require pre-market approval. 

 Bioavailability and Delivery Systems: Innovative delivery systems, such as nano- encapsulation, 
enhance the bioavailability of nutrients. Other approaches, like slow-release formulations, ensure 
a steady release of active compounds, optimizing nutrient absorption. 

 Future Directions in Nutraceutical Research Emerging Trends: Personalized nutraceuticals based 
on genetic information are an emerging trend. By tailoring nutraceuticals to individual genetic 
profiles, researchers hope to enhance effectiveness and reduce adverse effects. 

 Technological Innovations in Nutraceutical Development: Technologies like CRISPR may 
eventually allow for bioengineering plants with higher concentrations of beneficial compounds. 
Advancements in extraction techniques, such as supercritical fluid extraction, enable the 
production of plant extracts with greater purity. 

 Sustainability and Sourcing as demand for nutraceuticals grows: sustainable sourcing practices 
are crucial. Ethical harvesting and renewable cultivation methods are increasingly prioritized to 
ensure long-term availability of raw materials. 

 

CONCLUSIONS 
Nutraceuticals hold immense potential in promoting health and preventing diseases. The integration 

of plant extracts, vitamins, minerals, and phytochemicals can significantly enhance the efficacy of 
these products. Continuous research is crucial to better understand their mechanisms of action and 
develop standardized guidelines for their application. As the understanding of these nutrients 
continues to evolve, it will pave the way for more effective dietary strategies that integrate 
nutraceuticals into daily life, contributing to a healthier population. The importance of each nutrient 
category in supporting preventive health and wellness, highlights the need for ongoing research, 
especially in personalized nutraceuticals and innovative delivery methods, and emphasizes the role of 
nutraceuticals in promoting public health. It will help in concluding with a call for improved 
regulation and consumer awareness regarding the use of nutraceuticals. 
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