DNA barcoding detects contamination and substitution in North
American herbal products
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Abstract

Background

Herbal products available to consumers in the marketplace may be contaminated or substituted with alternative
plant species and fillers that are not listed on the labels. According to the World Health Organization, the
adulteration of herbal products is a threat to consumer safety. Our research aimed to investigate herbal product
integrity and authenticity with the goal of protecting consumers from health risks associated with product
substitution and contamination.

Methods

We used DNA barcoding to conduct a blind test of the authenticity for (i) 44 herbal products representing 12
companies and 30 different species of herbs, and (ii) 50 leaf samples collected from 42 herbal species. Our
laboratory also assembled the first standard reference material (SRM) herbal barcode library from 100 herbal
species of known provenance that were used to identify the unknown herbal products and leaf samples.

Results

We recovered DNA barcodes from most herbal products (91%) and all leaf samples (100%), with 95% species
resolution using a tiered approach (rbcL + ITS2). Most (59%) of the products tested contained DNA barcodes from
plant species not listed on the labels. Although we were able to authenticate almost half (48%) of the products,
one-third of these also contained contaminants and or fillers not listed on the label. Product substitution occurred



