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Abstract—Food additives play a significant part in 

advanced food handling by upgrading tangible 

properties such as taste, surface, and appearance while 

progressing steadiness and expanding shelf life. Among 

these, stabilizers, thickeners, and gelling operators are 

fundamental for keeping up item consistency, avoiding 

stage division, expanding consistency, and giving basic 

judgment. These added substances essentially contribute 

to the tangible request and useful quality of food items, 

guaranteeing their attractiveness and customer 

acknowledgment. To ensure their secure and ideal 

utilization, exact expository strategies are utilized, 

counting High-Performance Fluid Chromatography 

(HPLC) and Gas Chromatography (GC) for partition 

and distinguishing proof, as well as Fourier Change 

Infrared Spectroscopy (FTIR) and Nuclear Magnetic 

Resonance (NMR) for atomic examination. Also, 

electrophoresis and immunoassays upgrade location 

affectability, guaranteeing strict quality control and 

compliance with food security controls. 

Despite their benefits, food additives remain a subject of 

talk due to potential well-being concerns, requiring strict 

controls and classification frameworks around the world. 

This review gives a comprehensive outline of food 

additives, their classification, significance in food 

generation, and progressed expository strategies utilized 

to guarantee their security and adequacy. An intensive 

understanding of these added substances and their 

assessment procedures is basic for adjusting 

advancement with customer wellbeing, cultivating the 

advancement of high-quality, compliant food items that 

adjust with present-day dietary needs and security 

guidelines.  

 

Index Terms—Food additives, Stabilizers, Thickeners, 

Gelling operators, Additives, Emulsifiers, 

Chromatography, Spectroscopy, Food security. 

 

 

 

I. INTRODUCTION 

 

Food additives are chemicals intentionally included in foods 

to enhance sensory properties such as taste, colour, and 

appearance while preserving flavour, improving texture, and 

extending shelf life. They are essential in modern food 

production to meet consumer demands for convenience, 

safety, and quality. Traditional preservation methods like 

marinating, salting, smoking, and sugar crystallization have 

long been used to extend the shelf life of foods such as 

bacon, baked goods, and wine. To maintain nutritional value, 

enhance appearance, improve taste, and ensure food 

stability, additives have become indispensable. To regulate 

their use, many countries have established classification 

systems. These regulatory frameworks help maintain public 

trust and ensure compliance with food safety guidelines, 

balancing innovation with consumer health and well-being. 

Stabilizers:  

Stabilizers prevent the separation or regulation of 

ingredients, providing a uniform texture and consistency in 

products such as sauces and cooking. Conventional 

stabilizers include chewing eating of the Xanten, chewing 

gum of GOUA and sodium alginate. 

Thickening Agents: 

Thickening agents are basic food additives that improve 

surface, consistency, and soundness in items like soups, 

sauces, dairy, and pastries. They accomplish the required 

thickness without modifying flavor and can be inferred from 

normal sources like starches (cornstarch, arrowroot), gums 

(xanthan, guar), and proteins (gelatin) or artificially 

created. By retaining water and shaping a gel-like 

structure, they move forward mouthfeel, anticipate 

fixing partitions, and keep up item solidness. Broadly 

utilized in domestic cooking and the food industry, 

thickening specialists guarantee a smooth, engaging 

consistency whereas assembly buyer desires quality 

and comfort. 

Gelling Agents: 
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Gelling operators are food additives that give 

structure, thickness, and a gel-like consistency to 

different items like jams, puddings, yogurts, and 

confectionery. They improve surface, steadiness, and 

mouthfeel, avoiding fixing partition. Common gelling 

specialists incorporate normal substances like gelatine, 

pectin, agar, and carrageenan, as well as engineered 

choices. These specialists shape a gel network when 

blended with fluid, guaranteeing consistency in food 

items. Broadly utilized within the food industry, 

gelling operators play a vital part in moving forward 

the tactile and useful qualities of prepared foods. 

 

II. METHODS OF ANALYSIS OF STABILIZERS, 

THICKENING AND GELLING AGENTS. 

 

2.1. METHODS OF ANALYSIS OF STABILIZERS 

1. Electrophoresis: (e.g. SDS-PAGE, capillary 

electrophoresis (CE) ) 

2. Immunoassays (e.g. enzyme linked immunoassay or 

ELISA, Lateral Flow Assays (LFA) 

3. Refractometry 

4. Fluorophore-assisted carbohydrate electrophoresis 

(FACE)  

2.1.1. Electrophoresis 

2.1.1.1. Sodium dodecyl sulphate- Polyacrylamide Gel 

Electrophoresis (SDS-PAGE) 

1. Sample preparation: Weigh out an accurate amount 

of food sample (1-5 g), dissolve the stabilizer in an 

appropriate buffer (e.g. Tris-HCl, pH 6.8), and 

centrifuge at 10,000 rpm for 10 minutes or filter to 

remove insoluble material. The clarified solution is 

mixed with SDS-PAGE loading buffer containing Tris-

HCl, SDS, glycerol, and bromophenol blue dye, and 

heated to 95°C for 5 minutes to denature the proteins. 

2. Gel preparation: Prepare the separating gel by 

mixing acrylamide, Tris-HCl buffer (pH 8.8), SDS, 

APS, and TEMED, pour into the Mold, and 

polymerize for 30-60 minutes. 

Then pour the stacking gel (acrylamide, Tris-HCl 

buffer pH 6.8, SDS, APS, TEMED) into the separating 

gel, insert the well comb, and polymerize for 15-30 

minutes.  

3. Load the samples: Place the gel into the 

electrophoresis chamber and fill with Tris-Glycine-

SDS running buffer. Load the prepared sample and a 

molecular weight marker into the wells. 

4. After the frost is activated: Run the gel at 80-100 V 

via stacking gel, and when the sample enters another 

gel, it will increase to 120-150 V. Doing electrical 

swimming within 1-2 hours until the colour front 

approaches the bottom of the frost. 

5. Gel staining: Immerse the gel in Coomassie Brilliant 

Blue R-250 staining solution for 30-60 minutes. Clean 

with a methanol/acetic acid solution to remove excess 

paint and expose protein traces. 

6. Gel colouring: Immerse the gel in Coomassie 

Brilliant Blue R-250 staining solution for 30-60 

minutes. Wash with a methanol/acetic acid solution to 

remove excess dye and reveal protein bands. 

7. Data analysis: compare the migration distance of the 

brand with molecular weight markers to identify 

stabilizers (for example, proteins). If desired, protein 

content can be quantified using gel analysis software 

by measuring band intensity and calculating 

concentration using a standard curve. 

8. presentation of results: identifies stabilizer based on 

molecular weight and provides quantitative 

concentration in appropriate units such as mg/ml or 

percentage. 

2.1.2. Immunoassay 

2.1.2.1 Enzyme-Linked Immunosorbent Assay 

(ELISA)  

1. Sample preparation: Accurately weigh a known 

amount of food sample (1 to 5 g). Dissolve the 

stabilizer in extraction buffer (e.g. PBS), homogenize 

the mixture with a blender or vortex, and centrifuge at 

10,000 rpm for 10–15 minutes to remove particulate 

matter. Dilute the supernatant with PBS or assay 

buffer to ensure it is within the detection range of the 

ELISA. 

2. Night index at 4 ° C or 4 ° C to secure an antigen 

link. Clean the plate 3-5 times to rinse the stamp (such 

as PBS + Tween-20) to eliminate the blocked antigen. 

3. Blocking: Add blocking solution (e.g., BSA or skim 

milk in PBS) to each well and incubate at room 

temperature for 1-2 hours to block nonspecific binding 

sites. Wash the plate 3-5 times with wash buffer. 

4. Add primary antibody: Add primary antibody 

against a stabilizing agent (e.g., anti-casein or anti-

xanthan) to each well and incubate at 37°C for 1-2 

hours. Wash the plate 3-5 times with wash buffer. 

5. Add secondary antibody: add enzyme- conjugated 

secondary antibody (e.g. HRP-conjugated nor AP-

conjugated) to each well and incubate for 1 hour at 

37°C. Wash the plate 3-5 times with wash buffer. 

6. Add substrate: Add enzyme-specific substrate (e.g., 

TMB HRP or pNPP AP) to each well and incubate for 
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10-30 minutes at room temperature in the dark. 

7. Signal detection: By adding a suspension solution 

(e.g. sulfuric acid measurements TMB) and using 

appropriate wavelengths (e.g. TMB 450 Nm), 

measured absorption to stop the reaction. 

8. Data analysis: Construct a calibration curve using 

the absorbance values of known stabilizing standards. 

The concentration of stabilizer in the sample is 

determined by comparing the absorbance values with 

the standard curve. 

9. Reporting Results: Report the concentration of 

stabilizer in the food sample and express the results in 

mg/mL or % w/v. 

2.1.3. Refractory  

1. Sample Preparation: Weigh a small, accurate 

quantity of the food sample (e.g., 1–5 g). Dissolve the 

stabilizer in a suitable solvent, such as distilled water 

or buffer, and filter the solution through a 0.45 µm 

membrane to remove insoluble particles. 

2. Instrument Calibration: Clean the refractometer's 

prism surface with a lint-free cloth to ensure no residue 

interferes with readings. Apply a calibration standard, 

such as distilled water or a solution with a known 

refractive index, and adjust the instrument to match the 

standard's value. 

3. Measurement: Place a drop of the prepared sample 

solution onto the clean prism surface, close the prism 

cover to ensure proper contact and avoid air bubbles, 

and record the refractive index displayed by the 

refractometer. 

4. Data Analysis: Compare the measured refractive 

index of the sample to reference values of known 

stabilizers. If necessary, calculate the concentration 

using standard curves or empirical formulas based on 

the relationship between refractive index and stabilizer 

concentration. 

5. Reporting Results: Document the refractive index 

and the corresponding stabilizer concentration. Present 

the findings in appropriate units, such as percentage 

(% w/v) or milligrams per millilitre (mg/mL), ensuring 

clarity and accuracy in the results. 

2.1.4. Fluorophore-assisted carbohydrate 

electrophoresis (FACE): 

1. Sample Preparation: Weigh 1–5 g of the food 

sample and extract carbohydrates using an appropriate 

solvent, such as water or buffer. Remove insoluble 

materials by filtration or centrifugation at 10,000 rpm 

for 10 minutes. Derivatize the extracted carbohydrates 

with a fluorophore reagent, such as 8-

aminonaphthalene-1,3,6-trisulfonic acid (ANTS), to 

label the carbohydrates. Incubate the mixture at 37–

50°C for 1–2 hours to ensure effective labelling. 

2. Gel Preparation: Prepare a polyacrylamide gel by 

mixing acrylamide solution, buffer, APS, and 

TEMED. Pour the solution into a Mold and allow it to 

polymerize for 30–60 minutes. 

3. Sample Loading: Insert the gel into the 

electrophoresis tank and pipette the derivatized 

samples and a carbohydrate marker into the wells. Fill 

the tank with running buffer, such as TBE buffer, to 

ensure proper conductivity. 

4.  Running the Gel: Apply a voltage of 100–150 V to 

the gel and allow electrophoresis to run for 1–2 hours 

until the carbohydrate bands are well-separated. 

5. Visualization: Expose the gel to UV light using a 

UV transilluminator to observe the fluorophore-

labelled carbohydrate bands. Capture images of the gel 

using a gel documentation system for detailed 

analysis. 

6.  Data Analysis: Identify carbohydrates by 

comparing the positions of the observed bands to those 

of the carbohydrate markers. Quantify the 

carbohydrate concentrations by measuring 

fluorescence intensity using gel analysis software and 

calculating values against a standard curve. 

7. Reporting Results: Report the identity of stabilizers 

based on carbohydrate profiles and present the 

quantified concentrations in appropriate units, such as 

milligrams per millilitre (mg/mL) or percentage (%). 

2.2. METHODS OF ANALYSIS OF THICKENING 

AGENTS: 

A. Quantitative Analysis 

1. Colorimetric Assays: 

• Phenol-sulfuric acid test 

• Biuret test or lowry method 

2. Gravimetric method 

3. chromatography 

B. Structural and molecular analysis 

1. Spectroscopy 

• FTIR or UV-Vis Spectroscopy  

2.2.1. Quantitative Analysis 

2.2.1.1 Colorimetric Assays: 

2.2.1.1.1. Phenol-Sulfuric Acid Test 

1. Sample Preparation: Weigh a known quantity of the 

food sample containing the thickening agent. Extract 

the thickening agent by dissolving the sample in 

distilled water or a suitable solvent, then filter or 
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centrifuge the mixture to remove insoluble 

components. 

2. Preparation of Reagents: Prepare a 5% phenol 

solution in distilled water and ensure the availability 

of concentrated sulfuric acid (96–98% H₂SO₄) for the 

assay. 

3. Sample Reaction: Mix a measured aliquot of the 

sample solution with the phenol solution. Gradually 

add sulfuric acid to the mixture while stirring carefully 

to initiate the reaction. 

4. Heating: Heat the reaction mixture in a water bath 

at a controlled temperature (90–100°C) for 5–10 

minutes to complete the colour development. 

5. Cooling: Allow the heated mixture to cool to room 

temperature before proceeding with absorbance 

measurements. 

 
6. Absorbance Measurement: Measure the absorbance 

of the cooled reaction mixture using a 

spectrophotometer at a wavelength of 485 nm, which 

is optimal for detecting the reaction product. 

7. Calculation: Compare the absorbance of the sample 

solution with a standard curve created using known 

concentrations of the thickening agent (e.g., glucose or 

another relevant standard). Use this comparison to 

calculate the concentration of the thickening agent in 

the food sample. 

2.2.1.1.2. Biuret Test 

1. Preparation of Samples: Separate the thickening 

agent from the food sample by using distilled water or 

a suitable buffer. Remove any insoluble materials by 

means of filtration or centrifugation to ensure the 

solution obtained is clear and appropriate for further 

analysis. 

2. Biuret Reagent Formulation: Prepare the Biuret 

reagent by combining 1% copper (II) sulphate and 1% 

sodium potassium tartrate in a 0.1 M sodium 

hydroxide (NaOH) solution. This reagent is used for 

the detection of peptide bonds. 

3. Interaction with Biuret Reagent: Add 2 mL of the 

Biuret reagent to 1 mL of the solution sample 

prepared. Gently combine the solution and let it sit at 

room temperature for 10 to 15 minutes to enable the 

full development of colour. 

4. Hue Evolution: Look for a violet or purple tint, 

indicating the existence of peptide bonds and, 

consequently, proteins in the thickening agent. 

5. Determining Absorbance: Utilize a 

spectrophotometer to measure the absorbance of the 

reaction mixture at a wavelength of 540 nm. The 

measurement of absorbance is related to the strength 

of the colour produced. 

6. Measurement of Protein Quantity: Compare the 

absorbance value of the sample to a standard curve 

generated from solutions that have known protein 

concentrations. Employ this standard curve to 

ascertain the protein concentration in the thickening 

agent, presenting the outcomes in units like milligrams 

per millilitre (mg/mL). 

2.2.1.1.2. Gravimetric Method: 

1. Prepare the Sample: Start by carefully weighing out 

a specific amount of the food sample. Dissolve it in 

distilled water or another suitable solvent to help 

extract the thickening agent effectively. 

2. Filter or Centrifuge: Remove any solid, undissolved 

materials by either filtering the solution or using a 

centrifuge. Once done, collect the liquid (the filtrate) 

that contains the dissolved thickening agent. 

3. Precipitate the Thickener: Add a precipitating agent 

like ethanol, acetone, or another specialized reagent to 

the filtrate. Stir or mix thoroughly to ensure the 

thickening agent forms a solid (precipitate). 

4. Separate the Precipitate: Let the precipitate settle 

naturally or use a centrifuge to speed up the process. 

Carefully pour off the liquid (supernatant) without 

disturbing the settled precipitate. 

5. Wash the Precipitate: Rinse the precipitate with a 

solvent such as ethanol or acetone to remove any 

leftover impurities. Repeat this step if necessary to 

ensure the thickener is as pure as possible. 

6. Dry the Sample: Transfer the washed precipitate to 

a pre-dried dish. Dry it in an oven set to a controlled 

temperature (e.g., 60–80°C) until it reaches a constant 

weight. 

7. Weigh the Dried Thickener: Once the drying is 

complete, allow the dish and its contents to cool in a 

desiccator to prevent moisture from affecting the 

weight. Then, weigh the dish with the dried thickener 

using a precise analytical balance. 

8. Calculate the Result: Determine the weight of the 

thickening agent by subtracting the weight of the 

empty dish from the combined weight of the dish and 

dried thickener. Record this as the amount of 

thickening agent present in your sample. 

2.2.1.3. Chromatography:  

2.2.1.3.1. By HPLC 

1. Sample Preparation: Accurately weigh a known 
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quantity of the food sample, typically 1–5 g. Dissolve 

the sample in distilled water or an appropriate buffer 

to extract the thickening agent. Filter the solution 

through a 0.45 µm membrane filter to remove 

insoluble particles. If necessary, dilute the filtered 

solution to fit within the HPLC detection range. 

2. Preparation of Standards: Prepare standard solutions 

with known concentrations of the thickening agent, 

such as polysaccharides, gums, or other additives. 

Create a calibration curve by preparing a series of 

diluted standard solutions to cover the expected 

concentration range. 

3. HPLC Setup: Select an appropriate HPLC column 

for the analysis, such as a carbohydrate-specific 

column for polysaccharides or a reverse-phase column 

for specific compounds. Prepare the mobile phase 

using suitable solvents, such as water, acetonitrile, or 

a buffer, depending on the analyte. Set the detector 

type, such as refractive index, UV, or fluorescence, 

based on the properties of the thickening agent. 

4. Instrument Calibration: Inject the standard solutions 

into the HPLC system and record the chromatograms. 

Plot a calibration curve by graphing the peak area or 

height against the concentration of each standard. This 

curve will be used for quantification. 

5. Sample Injection: Inject the prepared sample 

solution into the HPLC system, ensuring the injection 

volume matches that used for the standards (e.g., 20 

µL). 

6. Chromatographic Separation: Allow the sample 

components to separate as they pass through the 

column, based on their interactions with the stationary 

and mobile phases. Monitor the chromatogram for 

distinct peaks corresponding to the thickening agents. 

7. Detection and Quantification: Identify the peaks by 

comparing their retention times with those of the 

standards. Quantify the concentration of the 

thickening agent in the sample by correlating the peak 

area or height with the calibration curve. 

8. Reporting Results: Calculate the concentration of 

the thickening agent and express it in appropriate 

units, such as mg/g or as a percentage of the food 

sample, to provide clear and accurate results. 

2.2.2. Structural and Molecular Analysis 

2.2.2.1. Spectroscopy: 

2.2.2.1.1. UV-Vis spectroscopy 

1. Sample Preparation: For solid samples, weigh a 

known amount of the food sample, typically 1–5 g, and 

dissolve the thickening agent in distilled water or an 

appropriate solvent. Filter or centrifuge the solution to 

remove insoluble materials. For liquid samples, dilute 

the sample with distilled water or buffer to ensure it 

fits within the spectrophotometer's detection range. 

2. Preparation of Standards: Prepare standard solutions 

by dissolving known concentrations of the thickening 

agent (e.g., starch, pectin, or xanthan gum) in distilled 

water. Generate a calibration curve using multiple 

concentrations of the standard solutions to enable 

accurate quantification. 

3. Instrument Setup: Turn on the UV-Vis 

spectrophotometer and allow it to warm up and 

stabilize. Perform a blank measurement by filling a 

clean cuvette with distilled water or the solvent used 

for the samples, setting the spectrophotometer's 

baseline to zero absorbance. 

4. Sample Loading: Transfer the prepared sample 

solution into a clean quartz cuvette, ensuring no 

bubbles or impurities are present that could interfere 

with the measurement. 

5. Wavelength Selection: Identify the characteristic 

wavelength for the thickening agent, such as 200–400 

nm for carbohydrate derivatives or 280 nm for protein 

content. Adjust the spectrophotometer to the selected 

wavelength to optimize detection. 

6. Spectrum Collection: Measure the absorbance of the 

sample at the selected wavelength. Repeat the 

measurement for all prepared samples and standards to 

ensure consistent and reliable results. 

7. Data Analysis: Quantify the concentration of the 

thickening agent by plotting a calibration curve of 

absorbance versus concentration using the standard 

solutions. Determine the sample's concentration by 

comparing its absorbance to the calibration curve. Use 

the Beer-Lambert Law formula A = εbc where A is 

absorbance, ϵ is the molar absorptivity, c is the 

concentration, and l is the path length (typically 1 cm) 

8. Reporting Results: Express the concentration of the 

thickening agent in appropriate units, such as mg/mL, 

% w/v, or another relevant unit, to provide a clear and 

accurate representation of the findings. 

2.3. METHODS OF ANALYSIS OF GELLING 

AGENTS: 

1. Spectroscopic techniques: 

• Fourier transform infrared spectroscopy (FTIR) 

• Nuclear Magnetic Resonance (NMR) 

• Mass spectrometry (MS) 

2. Chromatographic Techniques 
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• Size-Exclusion Chromatography (SEC) 

• Gas chromatography  

2.3.1 Spectroscopic Technique: 

2.3.1.1 Fourier Transform Infrared Spectroscopy 

(FTIR) 

1. Sample preparation: Weigh Sample. Measure a 

small amount (e.g., 2–5 mg) of the gelling agent. Grind 

(if solid): Grind the sample into a fine powder. Prepare 

Pellet: Mix sample with potassium bromide (KBr) in a 

1:100 ratio. Press the mixture into a transparent pellet 

using a hydraulic press. Alternative (if liquid): Place a 

drop of the sample on the ATR (Attenuated Total 

Reflectance) crystal.  

2. Instrument Setup Initialize FTIR Spectrometer: 

Turn on and calibrate the instrument using a blank 

(e.g., KBr pellet or empty ATR crystal). Select Mode: 

Choose transmission mode for pellets or ATR mode for 

liquids.  

3. Sample Measurement Place Sample: Insert the KBr 

pellet into the holder or place the liquid sample on the 

ATR crystal. Run Scan: Perform an IR scan across the 

desired range (e.g., 4000 400 cm⁻¹).  

4. Spectral Analysis Obtain Spectrum: Record the 

absorbance or transmittance spectrum. Identify 

Functional Groups: Analyse peaks corresponding to 

characteristic bonds (e.g., O-H, C-O, C=O) specific to 

the gelling agent. 

5. Data Interpretation Compare with References: 

Match the sample spectrum with standard spectra of 

known gelling agents. Quantity (if needed): Calculate 

the concentration using peak intensity or area.  

6. Reporting Results: Identify the gelling agent based 

on spectral data. Document Results: Present findings 

in terms of functional groups, bond types, and 

composition. 

2.3.1.2 Nuclear Magnetic Resonance (NMR)  

1. Sample Collection: The initial step involves 

collecting food samples that contain the target gelling 

agents. It is crucial to ensure that the samples are 

stored properly to prevent degradation, which could 

compromise the integrity of the analysis. Samples 

should be kept at appropriate temperatures and 

protected from light and moisture.  

2. Sample Preparation: Once collected, the food 

sample must be homogenized to achieve a uniform 

consistency. This step may involve mechanical 

blending or grinding. If necessary, gelling agents 

should be extracted using suitable solvents, such as 

water or organic solvents, depending on their 

solubility characteristics. Following extraction, 

purification is essential to remove interfering 

substances like proteins, fats, and sugars that could 

affect the NMR results.  

3. Dissolution in Solvent: The next step is to dissolve 

the extracted gelling agent in an appropriate solvent. 

Deuterated water (D2O) is commonly used for NMR 

studies because it provides a solvent environment that 

does not interfere with proton signals. The 

concentration of the gelling agent should be optimized 

to ensure clear spectral data. 

4. NMR Tube Preparation:  After dissolution, the 

sample is transferred into an NMR tube. Care must be 

taken to fill the tube to an appropriate level to ensure 

optimal signal detection during analysis. The tube 

should be sealed properly to prevent evaporation and 

contamination.  

5. Instrument Calibration: Prior to data acquisition, it 

is important to calibrate the NMR instrument 

according to the manufacturer’s specifications. This 

includes adjusting parameters such as frequency and 

temperature to ensure accurate measurements. 

6. NMR Data Acquisition: The NMR spectra are 

recorded under suitable conditions, typically 

employing proton NMR (^1H) or carbon-13 NMR 

(^13C). The choice of technique depends on the 

specific characteristics of the gelling agents being 

analysed. Data acquisition should be performed under 

consistent conditions to ensure reproducibility.  

7. Spectral Processing: Once the data is collected, it 

undergoes processing which includes Fourier 

Transform for converting time-domain data into 

frequency-domain spectra. Baseline correction may 

also be applied to eliminate noise and enhance signal 

clarity. Peak assignment is crucial for identifying 

specific chemical shifts corresponding to different 

molecular structures present in the gelling agents. 

Department of Ph. Analysis 17 GRCP Methods of 

Analysis of Stabilizers, Thickening and Gelling 

Agents 

8. Data Interpretation: The processed spectra are then 

analysed for chemical shifts, coupling constants, and 

peak integration. This analysis helps identify the 

gelling agent(s) based on their unique molecular 

structure and characteristic resonances. Understanding 

these parameters is essential for determining the 

identity and behaviour of the gelling agents in food 

matrices.  
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9. Quantification (if needed): If quantification of 

gelling agents is required, peak integration techniques 

can be employed. By comparing peak areas with those 

of known standards, it is possible to determine the 

concentration of gelling agents within the sample 

accurately.  

10. Reporting Results: The results of the NMR 

analysis should be compiled into a comprehensive 

report detailing chemical composition and 

concentrations of gelling agents identified in the food 

sample. This report serves as a critical document for 

regulatory compliance and quality assurance in food 

production. 

2.3.1.3 Mass Spectrometry (MS)  

1. Sample Preparation: Begin by weighing the food 

sample containing gelling agents. If necessary, 

homogenize the sample to ensure uniformity. Extract 

the gelling agents using suitable solvents such as 

methanol, ethanol, or water, depending on the nature 

of the sample. Filter the extract to remove particulate 

matter, ensuring a clean sample for analysis. If 

required, concentrate the extract through evaporation 

or drying to enhance detection sensitivity.  

2. Derivatization (If required): For certain gelling 

agents that are less volatile or challenging to detect, 

perform chemical derivatization to improve their 

detectability by mass spectrometry. This may involve 

reactions such as methylation or acetylation to modify 

the chemical properties of the compounds. 

3. Ionization: Introduce the prepared sample into the 

ion source of the mass spectrometer. Choose an 

appropriate ionization technique based on the sample 

type and analysis. Department of Ph. Analysis 18 

GRCP Methods of Analysis of Stabilizers, Thickening, 

and Gelling Agents Requirements. Common 

techniques include electron impact ionization (EI) for 

volatile compounds, electrospray ionization (ESI) for 

polar compounds, and matrix-assisted laser desorption 

ionization (MALDI) for larger biomolecules.  

4. Mass Spectrometric Analysis: The ionized 

molecules are analyzed within the mass spectrometer, 

where their mass-to-charge (m/z) ratios are measured. 

This data generates a mass spectrum, which provides 

information on the molecular weights and structures of 

the compounds present in the sample. 

5. Data Interpretation: Analyze the mass spectrum to 

identify peaks corresponding to specific gelling 

agents. Compare the observed spectral data with 

reference libraries or databases to confirm the identity 

of the compounds. If quantification is required, use the 

intensity of the peaks to determine the concentration 

of the gelling agents in the sample. 

6. Results Reporting: compile a comprehensive report 

detailing the identified gelling agents, their 

concentration, and any relevant observations. Include 

interpretations and comparisons to know standards or 

reference data, providing a clear understanding of the 

gelling agents composition in the analysed food 

sample. 

2.3.2 Chromatographic Technique: 

2.3.2.1 Size-Exclusion Chromatography (SEC) 

1. Sample preparation: Dissolve or suspend the gelling 

agent sample in an appropriate solvent, such as water 

or an appropriate buffer, and ensure complete 

dissolution. Filter the prepared solution through a fine 

filter to remove any particulates that may interfere 

with the chromatographic separation process. 

2. Column selection: Select a size-exclusion 

chromatography (SEC) column that matches the 

molecular weight range of the gelling agent, such as a 

column optimized for dextran or agarose. 

3. Mobile Phase Selection: Use a buffer or aqueous 

solvent as the mobile phase, ensuring that the pH and 

ionic strength are compatible with the gelling agent. 

This will prevent the sample from degrading or 

interacting with the column matrix during separation. 

4. Sample Injection: Introduce the prepared sample 

into the chromatography system using either the 

autoinjector or manual injection technique. Accurate 

sample injection volume and concentration are 

important for reliable results. 

5. Chromatographic Separation: The sample is carried 

by the mobile phase to the SEC column where 

separation takes place based on molecular size. Larger 

molecules are eluted first, and smaller molecules are 

retained longer within the pores of the column. 

Detectors such as refractive index and UV-Vis 

detectors continuously monitor the elution to collect 

separation data. 

6. Data Analysis: The resulting chromatograms are 

evaluated to determine the molecular weight 

distribution of the gelator. Retention times are 

compared to those of molecular weight standards or a 

calibration curve to quantify and characterize the 

polymer fraction of the sample. 

7. Interpretation and Conclusion: Use the analysis to 

determine the molecular weight of the gelator and 

observe any significant peaks that indicate polymer 
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fraction, degradation products, or impurities. This 

information provides information about the 

composition and integrity of the gelator. 

8. Cleaning and Maintenance: After the analysis is 

complete, clean the column and chromatography 

system to remove any sample or buffer residues. This 

step is important to maintain column life and 

performance and ensure reliable results for future 

analyses. 

2.3.2.2 Gas Chromatography 

1. Sample preparation: Begin by weighing an 

appropriate quantity of the food sample, whether it is 

a solid or liquid. Use a suitable solvent, such as water 

or an organic solvent, to extract the gelling agent from 

the sample, depending on the type of analyte present. 

Filter or centrifuge the extract to eliminate any 

particulate matter that could interfere with the gas 

chromatography analysis. 

2. Derivatization (if needed): If the gelling agent does 

not naturally possess volatility, it must be converted 

into a volatile form through derivatization. This 

process involves chemical reactions like esterification 

or sialylation using specific reagents. Derivatization 

enhances the detectability and separation of the 

analytes in the gas chromatograph.  

3. Injection: A small volume of the prepared sample 

(usually 1-2 µL) is introduced into the Gas 

Chromatography (GC) system. Employ a precise 

method for injection (such as using a syringe or 

autosampler) to ensure accuracy and reproducibility.  

4. Separation: The sample that has been injected is 

vaporized and carried by an inert gas, such as helium, 

through a capillary column. As the sample progresses 

through the column, its components are separated 

according to their volatility and their interaction with 

the column's stationary phase.  

5. Detection: Once the separated components exit the 

column, they are identified by a detector like a flame 

ionization detector (FID) or a mass spectrometer (MS). 

This detection process generates a chromatogram 

displaying peaks that correspond to the individual 

compounds present in the sample.  

6. Data Analysis: Evaluate the chromatogram to 

identify the gelling agent and ascertain its 

concentration. Compare retention times and peak areas 

with those of known standards. Utilize 

chromatography software for accurate quantification 

and identification of the analytes.  

7. Interpretation and Reporting: Consolidate the 

findings by identifying the gelling agent and its 

concentration in the food sample. Emphasize key 

analytes and their significance to the study, and present 

the results in a clear and concise manner suitable for 

reporting purposes. 

 

III. CONCLUSION 

 

Food additives like stabilizers, thickeners, and gelling 

specialists upgrade surface, steadiness, and quality in 

handled foods by anticipating partition, guaranteeing 

consistency, and progressing usefulness. Stabilizers 

keep up emulsions in dressings, thickeners increment 

consistency in soups, and gelling operators give 

structure to jams and pastries. The exact location and 

estimation of these added substances are pivotal for 

security and compliance. Expository strategies such as 

HPLC, GC, and FTIR offer assistance in recognizing 

and evaluating added substances, guaranteeing 

administrative adherence and shopper belief. Exact 

testing permits producers to preserve quality, comply 

with security measures, and maintain showcase 

validity while shielding open well-being. 
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