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Primary Ingredients : The Foundation of Food

Grains & Staples
Rice, flour, and sugar form food bases in many cultures.

Proteins
Meat, fish, and eggs provide essential amino acids.

Produce
Vegetables and fruits deliver vitamins and flavor diversity.

Dairy & Legumes
Milk products, legumes, seeds, and nuts support nutrition and texture.
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Food Additive : Enhancing & Preserving

Type Examples Common Codes

Preservatives Sodium benzoate, Sorbic acid E211, E200

Coloring Agents Synthetic dyes, Beta-carotene E102, E160a

Flavourings Vanillin, Fruit extracts Often not coded

Sweeteners Aspartame, Sucralose E951, E955

Stabilizers & Thickeners Gelatin, Gum arabic, Modified starch E441, E414, E1400–1450

Gelling Agents Agar, Carrageenan E406, E407

Acidity Regulators Citric acid E330
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Processing Aids

Enzymes

Amylase and protease aid 
in food processing but do 
not remain in products.

Solvents

Ethanol and others help 
extract components 
during manufacturing.

Filtering Agents

Used to clarify liquids; mostly removed before final food 
packaging.
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Seasonings and Flavorings

Sauces

Soy, oyster, and fish 
sauces boost umami.

Basic Seasonings

Salt and sugar balance 
flavor profiles.

Herbs and Spices

Garlic, pepper, and others 
add aroma and zest.

Flavourings

Natural or artificial 
agents enhance taste.
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Food Allergens

• Gluten from wheat, barley, rye
• Milk and dairy
• Eggs

• Peanuts and tree nuts (almonds, walnuts)
• Soybeans
• Fish and shellfish like shrimp, crab
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Functional Ingredients

Functional Ingredients
• Dietary fiber boosts digestion

• Probiotics support gut health

• Fortified vitamins and proteins enhance nutrition
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Why it matter

Safety & Quality Assurance

Ensures ingredients meet safety standards 

and quality expectations.

Product Innovation

Adjust taste, texture, shelf-life. Use of novel or 

substitute ingredients

Label Accuracy

Verifies nutritional content, 

allergens, additives claims on 

packaging and labels.
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Understanding LC-MS

Wide Compound Range

Identifies and measures diverse 

chemical compounds in food.

Trace Detection

Finds contaminants and residues at 

extremely low levels.

Minimal Preparation

Efficient analysis with less elaborate sample processing.



11

Case Studies: Real-World Applications

Adulterant Detection

Melamine in milk detectable at parts-per-billion levels.

Vitamin Quantification

Accurate measurement of vitamin D in fortified foods.

Food Allergens

Detection of allergens such as proteins in tree nuts, 

eggs, milk, soy, gluten, etc

Fatty Acid Analysis

Profiling omega-3 and omega-6 contents in oils.
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Orbitrap : High-Resolution Accurate Mass

Orbitrap Analysis: Targeted & 

Untargeted Food Ingredient Screening

Explore how Orbitrap revolutionizes food safety and quality 
control. This presentation covers HRAM spectrometry 

principles, challenges in food matrices, and advanced 

screening methods.
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Discovery Components

Comprehensive Profiling

Detects all compounds without prior 

knowledge.

Advanced Software Tools

Data analysis with XCMS and MZmine 

for peak detection.

I.D. & Applications

Detect adulterants, authenticate 

products, and assure quality.
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Nutritional Analysis

Nutrient Quantification

Measures vitamins, amino acids, and essential nutrients accurately.

Label Verification

Ensures nutritional claims on packaging are truthful and reliable.

Precision

LC-MS delivers reproducible and sensitive results for nutrition.

Example

Vitamin D levels in fortified milk precisely analyzed by LC-MS.
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Predicted Elemental Composition
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Food Bioactive Compounds



17

Orbitrap HRMS in Food Analysis
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Compound Identification

Know more unknowns

Automatically identify components
• Spectral library searching 

• Online mzCloud  spectral library
• In-house Thermo Scientific  mzVault  spectral 

libraries
• mzCloud can provide similarity search results, giving 

you even more information to use for unknown 
identification

• Determine elemental composition, including fine 
isotopes, using HRAM MS and MS/MS data. Then, use 
this information to search multiple chemical 
databases for further annotation information

• Structure proposals automatically annotated on an 
experimental spectrum

Database Molecular Ion
(Precursor Ion)

MS2 
Spectrum

Metabolic 
Pathway

Online

• ChemSpider • mzCloud
• Metabolika 

Pathways
• KEGG
• BioCyc

Offline
In-house 
Database

• Mass Lists
Optional Import from 

ChemSpider

• mzVault

• Metabolika 
Pathways
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Orbitrap HRMS in Food Analysis
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Food Allergens

 Highlights of Orbitrap Mass Spectrometry in Allergen Detection

•  Simultaneous detection of multiple allergens

→ Covers 5 types: low-fat milk, whole egg, soy flour, hazelnut, and peanut.

•  Protein extraction via ultrasonic treatment

→ Simple 30-minute protocol + cleanup using exclusion cartridge.

•  Full MS/DIA acquisition mode

→ Ensures high sensitivity and precision in measurement.

•  17 allergen-specific peptides detected

→ All identified in a single run from processed cookie samples.

•  Detection limits: 60–100 µg/g

→ Capable of detecting trace levels in complex food matrices.

•  Validated with in-lab precision testing

→ Demonstrates reliability and consistency for real-world use.

•  Superior to traditional methods (ELISA / PCR)

→ No need for allergen-specific kits

→ Saves time, expands coverage

→ Detects processed allergens with altered protein structures
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Protein & Peptide Biomarkers
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