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Overview

 Tonic food products in Hong Kong

 Role of Government Laboratory

 Laws and Regulations in Hong Kong 

 Case sharing
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Tonic food products in Hong Kong
 Chinese medicinal products / tonic food products

 Traditional culture and believe of Chinese 

 “Eating-for-healing”

3



Fraudulent tonic food products

 Product fraud
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Role of Government Laboratory

Consumer’s right

Public safety and health

Environmental conservation

Implementation of government policies

 Provision of analytical and advisory services by comprehensive and 
suitable scientific means in an objective basis 

 As referee analyst under various ordinances and regulations

 Support various government departments in legal enforcement
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Trade Descriptions Ordinance 
(Cap. 362 of the Laws of Hong Kong)

 To prohibit false or misleading trade descriptions, false marks and mis-
statements in respect of goods in the course of trade or business. 

 Maximum penalty: HK$500,000 fine and 5 years' imprisonment.
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Species identification by DNA test

DNA Sequence Analysis

PCR Amplification 
of DNA marker

DNA Extraction

Test Sample

Test Result

Authentication of tonic food products

Control

Test sample
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Fake Genuine

Case sharing
Fake Crocodile Dried Meat

 Dried crocodile meat: putative health product good for asthma
and coughs, nourishing lungs

 Sundry seafood retail shops suspected to offer fake crocodile 
meat for sale 
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HK$500-1000 per kgHK$100-500 per kg



Snake: Python reticulatus Lizard: Varanus salvator Crocodile: Crocodylus niloticus

Crocodile 
species

Authentication by DNA sequencing

 16S ribosomal RNA
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 Six businessmen were fined from $1,000 to $60,000 under the Trade 
Descriptions Ordinance for supplying to consumers water monitor lizard 
meat or snake meat which were falsely described as “crocodile meat”.
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Case sharing
Cordyceps sinensis

 Definitions: 「… a composite consisting of the stroma of the fungus, 
Cordyceps sinensis (Berk.) Sacc.* (Fam. Hypocreaceae), parasitized on the 
larva of certain insect species (Fam. Hepialidae) …」
《Chinese Pharmacopeia 2020》

 Caterpillar fungus

 “DongChongXiaCao” 冬蟲夏草

Adapted from Mamta Pal & Kshipra Misra. 2018. Cordeceps sp: The Precious Mushroom for High-Altitude Malaides. In: Management of High Altitude Pathophysiology. p93-114
*Cordyceps sinensis is the synonym of Ophiocordyceps sinensis 11



 Considered to be valuable tonic for human body

 Haemostatic and expectorant

 >30 bioactivities, including immunomodulatory, anti-tumour, 

 Present: HK$300 000 per kg
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12



Authentication by DNA testing 
 18S ribosomal RNA

 Internal transcribed spacer

 RNA polymerase II largest subunit

Fraudulent species

 Other fungi

 Plant materials

Stachys geobombycis

Cordyceps hawkesii Cordyceps ramosa Metarhizium spp.
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Several to 10 times 
lower price than 
Cordyceps sinensis



 The Chinese medicinal herbs shop proprietor was sentenced to 
carry out 160 hours of community service and to offer the victim 
HK$ 16,320 compensation for supplying cordyceps with a false 
trade description

Choice Magazine Vol. 384
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Case sharing
Deer, dried tendon

 Cervus spp.

 Enhancing bone and tendons

FakeGenuine
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(D)

 Cytochrome b

 16S ribosomal RNA

Deer  4% (2/51)

Cattle 80% (41/51)

Water buffalo 
4% (2/51)

Deer + 
Cattle 12% 
(6/51)

Assembled deer 
tendon with 
hairy part  and 
non-hairy part

Choice magazine Vol. 425

 ~5 times lower price than genuine deer tendon

 The seafood retail shops and wholesaler involved 
in having possession and selling of fake dried deer 
tendon were fined a total sum of HK$ 338,500
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Case Sharing
Authentication of Donkey-hide glue

 Highly processed animal collagen:  derived from skin of 
donkey (Equus asinus) by decoction and concentration

 Promoting haematopoiesis and arresting bleeding

 Treatment of gynecologic diseases and some chronic 
diseases

 ~HK$6 000 per kg
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Common adulterants
 wholly or partly blended with skins from other animals 

such as cow (Bos taurus) or pig (Sus scrofa)
 ~5-8 times lower price than genuine donkey glue

DNA method
 Specific PCR

 Cytochrome b 1

 SINE element 2

1 J Nat Med. 2014. 68:181-185
2 J Food Drug Anal. 2011. 19(2):123-130 18



Test 
Sample

LC-Orbitrap Analysis

Test Result

Dissolve 
in buffer

Protein 
mixture

Trypsin
digestion

Peptide 
mixture

Select 
precursor ions 
in MRM mode

37℃
12 hours

Workflow of donkey-hide marker 
peptides by using LC-Orbitrap-MS

Thermofisher
Scientific Orbitrap 
Fusion Tribrid Mass 
Spectrometer
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Characteristic marker peptide method 



Quantitative Analysis of marker peptide

 Requirements in《Chinese Pharmacopoeia 2020》for Ejiao

 Acceptance limit in ChP 2020 : 

 Peptide A1 (GPAGPTGPVGK3) + A2 (GEAGAAGPAGPAGPR3) > 0.15% 

 Linearity of marker peptide A1 and A2 : 

 50 – 1250 µg/g
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3 Chinese Traditional and Herbal Drugs. 2018. 49(13):3166-3173

 Modified method for pCm (Proprietary Chinese Medicines)

 Low level range : 2 – 50 µg/g

 MDL : 5 µg/g for each peptide



Conclusion

 Comprehensive analytical approach for tonic product 
authentication

 DNA analysis

 Chemical analysis 

 Peptide analysis

 Scientific contribution in enforcement of Trade Descriptions 
Ordinance in Hong Kong
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