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CHEMICAL, MICROBIAL AND SENSORY ANALYSIS

Evaluating alcoholic and non-alcoholic beverages requires several types of analysis, including chemical,
microbial, and sensory analysis. Below is an overview of the common analyses carried out for both types of

beverages, along with some materials used for the analysis:

1. Chemical Analysis

Chemical analysis helps determine the composition and quality of the beverage by measuring various chemical

components. For alcoholic and non-alcoholic beverages, the following are essential chemical analyses:

a. Alcohol Content

Purpose: To determine the alcohol concentration (ethanol) in alcoholic beverages.

Methods:

Distillation and specific gravity method: Measures the difference in density between the liquid and the distillate.
Gas chromatography (GC): A more accurate method for detecting ethanol and other volatile compounds.

Alcoholmeter: Used to measure alcohol content in liquids.

b. Sugar Content

Purpose: Measures the amount of residual sugar in non-alcoholic beverages or alcoholic beverages post-
fermentation.

Methods:

Refractometry: Measures the refractive index to estimate sugar content.

Polarimetry: Measures the optical rotation caused by sugar.

High-Performance Liquid Chromatography (HPLC): Used for precise determination of glucose, fructose, and

other sugars.

c. pH and Acidity
Purpose: Helps understand the flavor profile and stability of the beverage.

Methods:
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pH Meter: Measures the acidity or alkalinity of the liquid.

Titration: Used to determine the total acidity in fruit juices, wines, or soft drinks.

d. Phenolic Compounds and Antioxidants
Purpose: To evaluate the health benefits and taste of beverages like wine or fruit juices.

Methods:
UV-Vis Spectroscopy: Measures the absorbance of phenolic compounds.
DPPH (2,2-diphenyl-1-picrylhydrazyl) assay: Measures antioxidant activity.

e. Minerals and Trace Elements
Purpose: To analyze minerals like calcium, magnesium, potassium, sodium, and trace metals (such as iron or

copper).
Methods:
Inductively Coupled Plasma Mass Spectrometry (ICP-MS): For detecting trace elements.

Atomic Absorption Spectroscopy (AAS): For measuring metals like calcium and magnesium.

f. Carbon Dioxide (CO2) Content

Purpose: Important for carbonated beverages.
Methods:

Gas chromatography (GC): Measures CO2 content in soft drinks and beers.

2. Microbial Analysis

Microbial analysis ensures the safety and quality of beverages by determining the presence of harmful
microorganisms, including bacteria, yeasts, molds, and pathogens.

a. Total Plate Count (TPC)

Purpose: Measures the total number of viable microorganisms in the beverage.
Methods:

Agar plate method: Serial dilution and plating on agar media to grow and count colonies.
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b. Yeast and Mold Count

Purpose: Important for beverages that may undergo fermentation (like beer, wine, and juices).
Methods:

Petri dish culture method: Yeast and molds are cultured on specific media and counted.

¢. Coliform Bacteria (E. coli)
Purpose: Determines the potential contamination by fecal matter or waterborne pathogens.

Methods:
Most Probable Number (MPN): Statistical method for estimating the concentration of coliforms.

PCR (Polymerase Chain Reaction): For the specific identification of E. coli or other pathogens.

d. Spoilage Microorganisms
Purpose: Identifies spoilage organisms that affect the quality and safety of beverages.

Methods:

Molds and lactic acid bacteria identification: Specialized culture media and microscopic examination.

e. Fermentation Yeast Strain Analysis
Purpose: For alcoholic beverages to ensure fermentation is carried out by the appropriate yeast strain.

Methods:

PCR and DNA sequencing: To identify specific yeast strains used in fermentation.

3. Sensory Analysis

Sensory analysis evaluates the sensory attributes such as flavor, taste, color, and texture. This is crucial for

consumer acceptance and product consistency.

a. Descriptive Sensory Analysis
Purpose: Detailed analysis of flavor, aroma, and mouthfeel.

Methods:
Quantitative Descriptive Analysis (QDA): Trained panels describe the specific attributes (e.g., sourness,
bitterness).

Flavor Profile Method (FPM): Panelists create a profile of the beverage based on its sensory properties.
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b. Hedonic Scaling
Purpose: Measures consumer preference and acceptability.
Methods:

9-Point Hedonic Scale: A scale from “like extremely” to “dislike extremely” used for evaluating overall liking.

c. Triangle Test
Purpose: A difference test to evaluate if consumers can distinguish between two samples (e.g., different batches

or formulations).
Methods:

Sensory panelists are presented with three samples, and they have to identify the odd sample.

d. Flavor Identification Test
Purpose: Identifies specific tastes like sweetness, sourness, bitterness, and umami.

Methods:

Sensory evaluation using a panel of trained experts to rank intensity and identify specific flavors.

e. Aroma Evaluation
Purpose: Measures the intensity and characteristics of the aroma.

Methods:
Gas Chromatography-Olfactometry (GC-O): Combines GC with sensory evaluation to identify volatile

compounds responsible for aroma.

f. Viscosity and Mouthfeel

Purpose: Evaluates the texture and thickness, especially in juices, smoothies, and alcoholic beverages.
Methods:
Viscometers: Measure the flow resistance of the beverage.

Sensory panels: Rank mouthfeel characteristics like smoothness or astringency.
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