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Dietary Supplements and Nutraceuticals 

Effect of Processing on the Potential of Nutraceuticals 

• Processing plays a vital role in determining the bioavailability, efficacy, and stability of 
nutraceuticals.  

• While some processing techniques can enhance these properties, others may degrade the 
active compounds if not carefully managed.  

Impact on Bioavailability 

A. Extraction Methods 

➢ Techniques like cold pressing and solvent extraction can improve the availability of 
bioactive compounds by making them more accessible for absorption. 

➢ However, harsh methods may degrade heat-sensitive or light-sensitive components. 

B. Encapsulation 

➢ Encapsulation protects active ingredients from degradation during storage and 
digestion, enhancing both bioavailability and targeted delivery. 

Influence on Efficacy 

A. Thermal Processing 

➢ High heat can denature or destroy delicate bioactive compounds, reducing therapeutic 
potential. 

➢ In contrast, heat may sometimes activate or convert compounds into more bioactive 
forms (e.g., lycopene in tomatoes). 

B. Fermentation 

➢ Fermentation may improve the efficacy of nutraceuticals by enhancing digestibility and 
producing bioactive metabolites with improved biological activity. 

Effects on Stability 

A. Drying Techniques 

➢ Methods like freeze-drying and spray drying help reduce moisture, improving shelf life 
and preserving compound integrity. 

B. Microencapsulation 

➢ This process offers a protective barrier against oxidative and environmental damage, 
enhancing product stability during storage. 

Modification of Active Components 

A. Chemical Modifications 
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➢ Some processing methods may chemically alter active ingredients, creating new 
compounds with different or reduced biological activity. 

B. Degradation of Nutrients 

➢ Excessive processing can lead to the breakdown of essential nutrients, reducing the 
nutritional value and effectiveness of the product. 

 

Effect of Storage on the Potential of Nutraceuticals 

• Storage conditions greatly influence the safety, stability, and potency of nutraceuticals.  

• Factors like temperature, light, humidity, oxygen exposure, and packaging play key roles in 
preserving product quality.  

1. Temperature 

A. Heat Exposure 

➢ High temperatures accelerate degradation of sensitive compounds such as 
antioxidants and vitamins, leading to reduced efficacy. 

B. Cold Storage 

➢ Refrigeration can slow degradation and extend shelf life. 

➢ However, extreme cold may cause precipitation or destabilization of some 
ingredients. 

2. Light Exposure 

A. UV and Visible Light 

➢ Light exposure can lead to photooxidation and degradation of compounds like 
riboflavin, vitamin A, and phytochemicals. 

B. Protective Packaging 

➢ Using opaque, UV-resistant containers helps prevent light-induced deterioration. 

3. Humidity 

A. Moisture Absorption 

➢ High humidity can lead to clumping, microbial contamination, and hydrolysis, all of 
which affect product integrity. 

B. Use of Desiccants 

➢ Incorporating desiccants in packaging can help control internal moisture levels and 
protect hygroscopic compounds. 

4. Oxygen Exposure 

A. Oxidation 
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➢ Oxygen can degrade sensitive nutrients such as vitamin C, vitamin E, and 
polyunsaturated fatty acids, reducing their effectiveness and possibly forming 
harmful by-products. 

B. Oxygen Scavengers & Inert Packaging 

➢ Techniques like nitrogen flushing and oxygen scavengers reduce oxidation by 
minimizing oxygen exposure. 

5. Interaction with Packaging Materials 

A. Material Reactivity 

➢ Packaging materials can interact chemically with the product, leading to 
contamination or degradation. 

➢ Selecting inert, non-reactive packaging is crucial to avoid such interactions. 

 

Effect of interactions of various environmental factors on the 
potential of nutraceuticals 

• The potential of nutraceuticals—defined by their bioavailability, stability, and efficacy—can be 
significantly influenced by environmental interactions.  

• These complex interactions involve variables such as temperature, humidity, light, oxygen, 
pollutants, and even packaging materials.   

• Understanding these interdependent effects is crucial to preserving the quality and therapeutic 
potential of nutraceuticals.  

1. Temperature and Humidity Interactions 

A. Moisture-Induced Degradation 

➢ Elevated temperatures can enhance moisture absorption in hygroscopic materials, 
accelerating degradation reactions like hydrolysis. 

B. Thermal Stability in Humid Conditions 

➢ Some compounds remain stable at high temperatures under dry conditions but 
degrade rapidly when exposed to both heat and moisture simultaneously. 

2. Light and Oxygen Exposure 

A. Photooxidation 

➢ UV and visible light in the presence of oxygen can trigger oxidative reactions, 
degrading sensitive compounds such as: 

o Vitamins (e.g., riboflavin, vitamin A) 

o Antioxidants 

o Unsaturated fatty acids 
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