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Detect Adulteration with Rapid & Automatic Analysis

Value of Spectral Imaging:
•	 No Sample Preparation
•	 Real-Time Results
•	 Spot Adulteration Early
•	 Repeatable Method

Herbs and spices are one of the 
rockstars of food fraud; their com-
plex cross-border supply chains, 
high price per kilogram, and the 
fact that they are often sold in pow-
der or particulate forms make them 
prime targets for adulteration, dilu-
tion, and substitution with cheaper 
materials.1 ​

Oregano is often mixed with oth-
er similar-looking, but cheaper, 
ingredients like olive and myrtle. 
Studies conducted in recent years 
on ground oregano sold in stores 
showed that nearly a quarter the 
samples contained non-oregano ingredients. The scale of adulteration was 
found to range from 30% to 70% by weight.2 ​

Adulteration of oregano can be detected using liquid chromatography–mass 
spectrometry (LC/MS) analysis, but these methods require significant time 
and effort in sample preparation. Optical microscopy is also used, but iden-
tification and counting of individual small particles is tedious.​

On the other hand, scanning with a Hyperspectral Imaging (HSI) system can 
quickly show the user if non-oregano ingredients are present in the sample 
and help quantify them.​ In a test recently conducted at Headwall, two sam-
ples of oregano were used as a reference for spectral classification method 

development. One sample was near-
ly pure oregano and the other was 
highly adulterated with only 10-15% 
of oregano. Spectrally classified im-
ages of these samples make it easy 
to tell the difference by coloring the 
non-oregano particles in magenta. 
Further processing of the image al-
lows the user to produce a quantified 
result and make a quality decision in 
seconds.
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https://www.foodfraudadvisors.com/oregano-fraud-six-things-to-know/
https://www.sciencedirect.com/science/article/pii/S0308814618317114
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Want to know more? 
Our Headwall Applications Team will work with you to explore 
how HSI can deliver value to your food processing operations!

Testing the method using a sample con-
taining 50% of adulterated ingredients 
shows a color distribution consistent with 
the expected ratio. ​

Unlike LC/MS, FTIR and other laboratory 
techniques, operating Headwall’s hyper-
spectral imaging systems requires no spe-
cialist knowledge. A simplified user​ interface can be configured based on individual 
requirements making the HSI system suitable for operation in QC environment. 

Herb Safety – Detecting Toxic Ragwort

Tansy ragwort (Senecio jacobaea) is a weedy, biennial plant that infests woodlands, 
pastures, and hayfields of the coastal northwest United States.3 Native to Europe, 
ragwort contains liver toxins and is harmful to livestock. Challenging to control, rag-
wort can infest fields of herbs and get intermixed during harvest.​

In this example Headwall’s Hyperspec® MV.X sys-
tem is used to identify ragwort in a mix of parsley 
and thistle herbs. A spectral classification method 
was developed​ using a sample of each plant as a 
reference. The method was then tested on two sam-
ples, containing ragwort intermixed with other herbs.​
Images on the left show the individual samples and 
it is easy to see how challenging sorting them could 
be using traditional vision.​

Spectral classification makes the task less chal-
lenging by providing a clear indication of presence 
of ragwort (magenta) in a mix of parsley (green) and 
thistle (blue).​

In the past, significant spectroscopy expertise was needed to develop such a 
spectral classification method. This is no longer the case with advancements in 
Machine Learning and AI. The intuitive software of the Hyperspec® MV.X greatly 
simplifies the process and makes this powerful technology widely accessible.  

https://www.ars.usda.gov/pacific-west-area/logan-ut/poisonous-plant-research/docs/tansy-ragwort-senecio-jacobaea/

