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Hit-Mix:
The Food Authenticity Methods Charts

Dr. Bert Popping
Bert.popping@focos‐food.com
May 24, 2022

We have choices

Expensive – limited skill & experience
required

• PCR: need to know the specific species you
are looking for. Primers specific to
adulterant species

o Price: $$

Oregano – Olive and Sumac leaf adulteration
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Expensive – limited skill & experience
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• PCR: need to know the specific species you
are looking for. Primers specific to
adulterant species
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• NGS (WGS): any plant and animal species
can be identified with full analysis

o Price : $$$$

• NGS (targeted): plant‐specific primers (e.g. 
cytb or COX): only plants are identified

o Price : $$$

Oregano – Olive and Sumac leaf adulteration
Inexpensive – skills & experience
required

• Microscopy: requires a person
with experience in recognising
different plants. Can also identify
other visible fillers that do not 
contain DNA, e.g. cellulose or
similar

o Price: $
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Number of Adulterants and Detection
Method Categories
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Choice of Method

• DNA‐ and RNA
‐based methods:

‐ (real‐time) PCR, micro arrays, biosensors
‐ Next geenration Sequencing, Barcoding

Immunoassays
‐ Enzyme ‐, fluoro‐, radio‐immunoassays

•Mass spectrometry
‐ Ambient, coupled to GC/LC

• Chromatography
‐ GC, HPLC, CE …

• Stable Isotope Analysis
‐ SNIF‐NMR, IRMS 

• Trace Element Analysis
‐ ICP‐MS, ICP‐AES, AA…

•Microscopy

•Molecular spectroscopy
‐ UV/Vis, Fluorescence, IR,  
Raman, NMR

Addition of 
cheaper 

extenders
Mislabelling

Animal& 
Plant Species

Admixtures

Selected Frequently Adulterated
Commodities
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Milk
Common adulterants

‐ Addition of water

‐ Addition of starch

‐ Addition of vegetable fats

‐ Addition of formaldehyde

‐ Addition of N‐containing compounds (urea, 
melamine etc)

‐ Addition of bovine milk to sheep or goat
milk

Milk – Our Toolbox
Common adulterants

‐ Addition of water ‐ cryoscopy

‐ Addition of starch ‐ iodine

‐ Addition of vegetable fats – fatty acid profile analysis

‐ Addition of formaldehyde: Liquid Chromatography
(LC)

‐ Addition of N‐containing compounds (urea, melamine
etc) – LC‐MS/MS 

‐ Addition of bovine milk to sheep or goat milk – PCR 
and ELISA

‐ ….several other issues: FT‐IR or MIR screening
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Rice
Common adulterants

‐ Non‐Basmati in Basmati

‐ Colourants (fake black rice)

‐ Paraffins (translucency)

Rice – Our Toolbox
Common adulterants

‐ Non‐Basmati in Basmati – PCR & NGS: 
variety identification

‐ Colourants (fake black rice) – LC‐MS/MS: 
colour addition // place rice in water

‐ Paraffins (translucency): HPLC
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Herbs &Spices
Common adulterants

‐ Colourants (azo dyes)

‐ Filler (sand, dirt, clay)

‐ Bran

‐ Safflower (safron)

Herbs &Spices – Our Toolbox
Common adulterants

‐ Colourants (azo dyes): LC‐MS/MS

‐ Filler (sand, dirt, clay): microscopy, sieving

‐ Safflower (safron): PCR and microscopy
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Honey
Common adulterants

‐ Sugars

‐ HFCS 55

‐ Water
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The Need for Non-targeted Methods

QUERIED 
2017
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163 52 63 72

Cow‘s
Milk

Extra Virgin
Olive Oil

Orange
Juice

Chili
Powder Beef

78

Number of Adulterants
Decernis Food Fraud Database

Infographic: Carmen.Diaz.Amigo@Focos‐Food.com            Data queried: 04‐2020         Datasource: https://decernis.com/solutions/food‐fraud‐database/

QUERIED 
2020
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Picture courtesy of 
John Szpylka
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J. AOAC Special Section on Portable 
Food Safety Testing Devices

Rice Authenticity using NIR

Source: Special Guest Edited Section J. AOAC International, 2020
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Authenticity of Olive Oil using Multi-Sensor 
Approach

Source: Special Guest Edited Section J. AOAC International, 2020

Dr. Bert Popping & Dr. Carmen Diaz‐Amigo
www.focos‐food.com
info@focos‐food.com
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ALZENAU
GERMANY
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