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 The main messages:

• DNA-based methods could be used to comply with regulatory 
requirements for identification of botanical articles if “validated”

• Use orthogonal chemical methods to complement the DNA-based 
methods 

• Multiple reference databases, need for communication between the 
databases.
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USP and USDA Workshop on DNA Methods for 
Quality Control of Botanical Products. October, 2014

http://www.usp.org/sites/default/files/usp_pdf/EN/dietarySupp/newsletter/dna-workshop.pdf
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NY AG observations
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DNA-based methods are useful for botanical ingredient ID

– High degree of specificity and sensitivity 

– Can distinguish closely related or morphologically similar species

78

Considerations for DNA-based identification

DNA-based methods are not suitable as the sole basis for ID

– May not be suitable for botanical extracts, unless validated

– False negative results from processed ingredients or due to interferences 
from the matrix

– False positive results from foreign organic matter naturally occurring in the 
plant material at low but allowable levels (NMT 2%)

– No guarantee of appropriate Good Agricultural Practices

– May be fooled by deliberate addition of small amounts of raw material

 Suitable as an orthogonal test which measures a unique attribute



Need: Scientific Validation of DNA Test Methods 

– Inclusion / exclusion panels to assure specificity

– Demonstrate fitness for the purpose for the ID of an analyte  

Need for reference standards 

– system suitability requirements 

Guidance on sampling methods

Qualitative vs Quantitative methods
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Considerations for DNA-based identification



Option 1: Barcode method
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Step 1: DNA extraction

Step 2: PCR amplification with universal primers (psbA-trnH, matK, 
rbcL, rpoC1, ycf5, ITS2, and ITS)

ACTCGATCGAATTGAGCCTTGGTATGGAAACCTACTAAGTGATAGCTTTCAAATCCAGGGAACCCCGGGATATTTCGAATGGGCAATCCTGA
GCCAAATCCGGTTTACGGAGACATTATTCTCCCAGGAAGAGAAGGGATAGGTGCAGAGACTCGATGGAAGCTATTCTAACGAATAAAGATC
GTTTTACCCAGTACTGTATCTATAGAAAAATCTCTCCATTTACACTTTGGAAGTGGGGTTGGTATATACTACCAAAAAAGATCATGATCAGGA
CTTGGATTGGATCATTTTATGCATTTCACTATGCATTTCACTATTAGTAAGGTAAGATGCTTGGGTCAATCCCAAGTTGAAGGAATTATTTTAC
ATTAAGTAATCCAATTCTGAACTACCCTAAAGAGGGAGTCGGATGAAGTTTGGGAAGAAATGATCGGACGAGGATAAAGATATAGTCCAATT
CTACACGTCAATGCCAACAACAATGCGAATTGCAGTAAGAGGAAAATCCGTCGGCTTTATAGACCGTGAGG

Step 3: Sequence the PCR product 
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Option 1: Barcode method

S. Chen et al. / Biotechnology Advances 32 (2014) 1237–1244



Option 2: PCR-based method
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Step 1: Extract DNA

Step 2: PCR amplify with specific validated primers 

Step 3: Run Gel electrophoresis and look for specific bands



Option 3: Microarray-based method



USP DNA Methods Roundtable, May 26, 2016

Goals and Anticipated Outcomes
• Discuss the issues related to the application of DNA technologies to 

identification of botanical ingredients
• Discuss criteria for determining the appropriate use of DNA methods for 

botanical identification purposes.
• Discuss what current DNA technologies are available to address 

botanical identification and whether or not they meet the criteria 
determined above.

• Discuss the validation parameters applicable to DNA methods for 
botanical identification (accuracy, reproducibility and specificity). 

• Determine next steps that USP or others should take to incorporate 
validated DNA methods into USP standards for the identification of 
botanical articles. 

• What other roles can USP play related to DNA methods for botanical 
identification (database coordination, sequence repository, etc.).   



What’s next?
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Consideration: 

• Introduce DNA-based methods as one of the orthogonal ID tests 
in select botanical monographs based on science. Method 
development and validation for ginseng (Asian / American / 
Tienchi) is underway. 

New technologies? 



Discussions 
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