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 «EXTRACTION OF PREBIOTIC INULIN FROM 

CHICORY (CICHORIUM INTYBUS) PLANT» 

 

Annotation: Inulin, a prebiotic dietary fiber, is widely extracted from Cichorium 

intybus (chicory) due to its health benefits and industrial applications. This study 

explores the extraction techniques of inulin from chicory roots, focusing on factors 

affecting yield and purity. Various methods, including hot water extraction, ultrasound-

assisted extraction, and enzymatic hydrolysis, are analyzed for efficiency and 

sustainability. The study also discusses the physicochemical properties of inulin, its 

applications in food and pharmaceutical industries, and its role in gut microbiota 

modulation. The findings highlight the importance of optimizing extraction parameters 

to maximize inulin recovery while maintaining its functional integrity. 

Keywords: Inulin, chicory, Cichorium intybus, prebiotics, extraction methods, 

dietary fiber, functional food 

1. Introduction 

Inulin is a naturally occurring polysaccharide classified as a prebiotic due to its 

ability to stimulate beneficial gut bacteria. It is widely used in food, pharmaceutical, 

and nutraceutical industries due to its low caloric value, ability to enhance calcium 

absorption, and role in improving digestive health. Chicory (Cichorium intybus), a rich 

source of inulin, is cultivated extensively for commercial inulin extraction. 

This paper aims to review the various extraction techniques used for obtaining 

inulin from chicory, highlighting the advantages and challenges associated with each 

method. 

2. Inulin: Structure and Function 

Inulin consists of linear fructose chains with terminal glucose units, making it a 

valuable dietary fiber. Its ability to resist digestion in the upper gastrointestinal tract 

allows it to reach the colon, where it serves as a substrate for beneficial gut bacteria 



264 
 

such as Bifidobacteria and Lactobacilli. This prebiotic effect contributes to improved 

gut health, enhanced mineral absorption, and modulation of blood sugar levels. 

3. Extraction Methods of Inulin from Chicory 

3.1. Hot Water Extraction 

Hot water extraction (HWE) is the most commonly used method for inulin 

recovery. The process involves soaking chicory roots in hot water (typically at 70

90°C) for a specific duration to solubilize inulin. While this method is simple and cost-

effective, high temperatures can lead to partial hydrolysis of inulin, reducing its 

molecular weight and functional properties. 

3.2. Ultrasound-Assisted Extraction (UAE) 

UAE enhances inulin extraction efficiency by breaking down cell walls through 

cavitation effects. This technique reduces extraction time and improves yield compared 

to conventional methods. Moreover, UAE operates at lower temperatures, minimizing 

thermal degradation. 

3.3. Enzymatic Extraction 

Enzymatic hydrolysis utilizes pectinase and cellulase enzymes to degrade the 

plant matrix, facilitating inulin release. This method improves yield and selectivity but 

requires precise control of enzymatic conditions to avoid excessive hydrolysis. 

3.4. Microwave-Assisted Extraction (MAE) 

MAE applies microwave energy to enhance mass transfer and inulin 

solubilization. It is a rapid and energy-efficient technique but requires optimization to 

prevent excessive thermal degradation. 

3.5. Supercritical Fluid Extraction (SFE) 

alternative for extracting bioactive 

compounds. However, its application for inulin extraction remains limited due to its 

high operational costs and the hydrophilic nature of inulin. 

 

4. Factors Affecting Inulin Extraction 

Several parameters influence inulin extraction efficiency, including: 
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 Temperature and time: Higher temperatures can increase yield but may 

degrade inulin. 

 Solvent type and concentration: Water is the most common solvent, but 

ethanol can aid in inulin precipitation. 

 Particle size: Smaller particle sizes increase the extraction surface area. 

 Enzyme concentration (for enzymatic extraction): Optimal enzyme-to-

substrate ratios enhance efficiency. 

5. Applications of Extracted Inulin 

Inulin is widely used in various industries: 

 Food Industry: Acts as a fat replacer, sugar substitute, and dietary fiber 

enhancer. 

 Pharmaceuticals: Used in probiotics and prebiotic formulations to 

support gut health. 

 Dairy Products: Improves texture and taste in low-fat yogurts and ice 

creams. 

 Bakery: Enhances moisture retention and nutritional value in bread and 

baked goods. 

Inulin extraction from chicory remains a vital process in the functional food 

industry. Optimization of extraction techniques is essential to maximize yield while 

preserving the structural and functional integrity of inulin. Future research should focus 

on sustainable and energy-efficient extraction technologies to improve industrial 

scalability. 
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