
UNIT 2 

Spectroscopic techniques using UV/Vis,NIR, NMR, atomic absorption 

UV/Vis Spectroscopy (Ultraviolet-Visible Spectroscopy) 

 Principle: UV/Vis spectroscopy measures the absorbance of 

ultraviolet or visible light by a sample at different wavelengths. 

The absorbance is related to the concentration of specific 

compounds in the sample. 

 Applications in Food: 

o Quantification of Pigments: UV/Vis is used to measure the 

concentration of natural and synthetic pigments, such as 

carotenoids, anthocyanins, and chlorophyll, in food products. 

o Determination of Antioxidants: It helps in analyzing the 

content of antioxidants like ascorbic acid and phenolic 

compounds in fruits, vegetables, and beverages. 

o Protein and Nucleic Acid Analysis: This technique is used 

to quantify proteins and nucleic acids, especially in dairy and 

meat products. 

o Quality Control: UV/Vis is widely used for routine quality 

control of food additives, vitamins, and preservatives. 
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2. NIR Spectroscopy (Near-Infrared Spectroscopy) 

 Principle: NIR spectroscopy measures the absorption of near-

infrared light by a sample, which provides information about the 

molecular vibrations of chemical bonds, particularly those 

involving C-H, N-H, and O-H groups. 

 Applications in Food: 

o Moisture Content: NIR is commonly used to determine the 

moisture content in cereals, grains, and other food products. 

o Fat and Protein Analysis: It is used to measure fat, protein, 

and carbohydrate content in dairy, meat, and bakery products. 

o Nutrient Profiling: NIR can quickly assess the nutrient 

composition of various food products, making it useful for 

nutritional labeling. 

o Process Control: NIR is employed in the monitoring and 

control of food processing, such as drying, fermentation, and 

mixing processes. 
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3. NMR Spectroscopy (Nuclear Magnetic Resonance Spectroscopy) 

 Principle: NMR spectroscopy relies on the magnetic properties of 

certain atomic nuclei. When placed in a magnetic field, these 

nuclei absorb and re-emit electromagnetic radiation at specific 

frequencies, providing detailed information about the molecular 

structure and dynamics. 

 Applications in Food: 

o Fatty Acid Profiling: NMR is used to analyze the fatty acid 

composition in oils, dairy, and meat products. 

o Authentication and Adulteration Detection: It can detect 

adulteration in foods by identifying unusual components or 

verifying geographic origin (e.g., in wine and olive oil). 

o Metabolomics: NMR is employed in food metabolomics to 

study the chemical fingerprints left by specific metabolic 

processes in food. 

o Quality Control: NMR can monitor changes in food 

products over time, such as ripening in fruits and spoilage in 

perishable goods. 

 

 

4. Atomic Absorption Spectroscopy (AAS) 

 Principle: AAS measures the absorption of light by free atoms in 

the gaseous state. It is highly specific for detecting and quantifying 

trace elements and metals in samples. 
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 Applications in Food: 

o Metal Contamination: AAS is widely used to detect and 

quantify trace metals (e.g., lead, cadmium, arsenic, and 

mercury) in food products, ensuring compliance with safety 

regulations. 

o Mineral Content Analysis: It is used to determine essential 

minerals like calcium, iron, zinc, and magnesium in various 

foods. 

o Nutritional Labeling: AAS helps in the accurate labeling of 

micronutrient content, particularly in fortified foods and 

dietary supplements. 

o Food Safety: It plays a crucial role in monitoring and 

controlling food safety by detecting toxic metal residues that 

may result from environmental contamination or food 

processing. 
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