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Introduction

Vitamin C, or ascorbic acid, stands as a vital compound with diverse 
applications in various industries, including pharmaceuticals, food and 
cosmetics [1]. Traditionally derived from synthetic methods, the demand for 
sustainable and eco-friendly practices in manufacturing has prompted a shift 
toward green extraction techniques from natural sources. This paradigmatic 
transition not only aligns with the global push for sustainable practices but 
also introduces innovations in vitamin C production that are environmentally 
conscious and economically viable. This exploration delves into the 
advancements in sustainable vitamin C production, particularly through green 
extraction methods from natural sources, highlighting the promising 
developments that marry industrial needs with ecological responsibility [2,3].

Description

The conventional manufacturing processes for vitamin C have 
predominantly relied on chemical synthesis, presenting environmental 
challenges such as resource depletion, chemical waste and energy-intensive 
operations. In response to these concerns, researchers and industries are 
increasingly turning to green extraction techniques sourced from nature. These 
methods include the extraction of ascorbic acid from natural sources like fruits, 
vegetables and plant materials, harnessing the power of renewable resources. 
Innovations in technologies such as supercritical fluid extraction, ultrasound-
assisted extraction and enzyme-assisted extraction offer more sustainable 
alternatives, minimizing the environmental footprint associated with traditional 
manufacturing. Supercritical fluid extraction, for instance, utilizes carbon 
dioxide in a critical state to efficiently extract ascorbic acid from plant matrices, 
ensuring high yields with minimal solvent use. Ultrasound-assisted extraction 
harnesses acoustic cavitation to enhance the release of ascorbic acid from 
plant tissues, while enzyme-assisted extraction employs enzymes to break 
down cell walls and facilitate the extraction process. These green extraction 
techniques not only yield high-quality vitamin C but also contribute to the 
reduction of hazardous waste, energy consumption and overall environmental 
impact [4,5].

Conclusion

In conclusion, the landscape of vitamin C production is undergoing a 
transformative shift toward sustainability, with a focus on green extraction 
methods from natural sources. The innovations in extraction technologies not 
only address environmental concerns associated with traditional manufacturing 
but also align with the growing consumer demand for eco-friendly products. The 

utilization of renewable resources, reduction in chemical waste and increased 
energy efficiency represent significant strides toward a more sustainable future 
for vitamin C production. As industries continue to adopt and refine these green 
extraction techniques, the symbiosis of economic viability and environmental 
responsibility in sustainable vitamin C production becomes increasingly 
achievable. This paradigm not only supports the broader sustainability goals 
but also sets a precedent for other industries to explore and integrate green 
practices into their manufacturing processes.
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