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TCM: A Gift To The World

To Youyou, 

Institue of Chinese Materia Meidica, China 

Academy of Chinese Medical Sciences 

won the Nobel Prize in Physiology or Medicine  in 

2015



Outline

• Introduction of TCM barcode system

• Innovations and related technical content

• Applications 
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Ture（川西獐芽菜） False（抱茎獐芽菜）

✓ Overall value of Traditional Chinese Medicine industry: 2 trillion/year (2020)

✓ More than 10,000 Species  were used in TCM, some with identification difficult 
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What iS DNA Barcodes

✓ DNA barcoding is a new technique that uses standardized DNA sequences of an 

organism to determine its identity. It uses 400-800bp-long short sequences, which 

conserved among most species but with enough variability to divide related species. In 

animal kingdom, Cox1 was the most used sequence, and among plants , MatK and 

rbcL were the most used barcodes traditionally



Marker Method of 

species 

identification 

(Ross et al. 2008 

Syst Biol 57: 

216-230)
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ITS2 BLAST 92.7 99.8 0 0 7.3 0.2

Distance 90.3 99.7 0 0 9.7 0.3

psbA-trnH BLAST 67.6 95.4 0 0 32.4 4.6

Distance 72.8 96.5 0 0 27.2 3.5
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TCMbarcode System

• A publicly available on-line DNA 

barcoding system for identifying herbal 

medicine

• Store and collect DNA barcode sequences 

of herbal materials

• Publish DNA barcode sequences

• Analyze DNA barcode data



✓ 11thousands of species, 40 thousands of standard 

sequences of TCM are included; 
Medicinal plants Medicinal animals

ITS2 psbA-trnH COI

~300 thousands of species, 1 million of sequences
(Not only medicinal plants and animals)

TCMbarcode System

✓ ITS2 is selected as the core DNA barcode for 

medicinal plants and psbA-trnH is selected as the 

supplementary DNA barcode;

✓ COI is for medicinal animals; 

✓ NOT ONLY medicinal plants and animals, their 

close relatives, inferior substitutes, adulterants, 

and counterfeits are also included;



TCMbarcode System

TCMbarcode System

Input query sequence

Identify using BLAST

Results

Species AlignmentSimilarity

Identification page for

• Medicinal plants (ITS2)

• Medicinal plants (psbA-trnH)

• Medicinal animals (COI)

➢ Query sequence should be 

longer than 50bp

➢ FASTA or only DNA format 

is accepted

➢ Case insensitive

✓ How to identify species using TCMbarcode system











✓ Published a book DNA Barcoding for Chinese Medicinal 

Materials 
✓ As a routine method  in Chinese pharmacopoeia 







Applications
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✓ Seed and seedling identification for 

farming: planting correct herbs

✓ Herbal supervision :control the sales of 

adulterants and substitutes in the 

medicinal material market

✓ Material control in the pharmaceutical 

industry

✓ The identification of herbal medicines in 

pharmacy

✓ The supervision of herbal medicines in 

customs

✓ Endangered herb protection

Applications of TCM barcode system to 
promote the safe use of herbal medicines



Applications in China
✓ Widely used  in more than 100 TCM companies in China, including 天士力Group、振东Group 、青峰Group



➢ Tsumura&Co, Janpan : Identification herbal medicine for TCM 

➢ Unigen, USA : Identification of 7000 herbal samples 

➢ Amway,  USA: DNA barcoding system for food supplements in Amway 

➢ British Pharmacopoica 、American Pharmacopoica

➢ Mississippi University、New York Botanical Garden, University of 

Macau Samples of Unigen

Applications in world-wide



Achievments

⚫ National Science and Technology Progress                                                              Second Prize

⚫ The Natural Science of China association of Chinese Medicine                           First Prize

⚫ Ministry of Education Science and Technology Progress Award                          First Prize

⚫ Cited by PNAS(IF10.7*)、Mol Biol Evol ( IF 10.5*)

、Curr Opin Biotechnol(IF 8.5*)
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