
104年赴美參加不法藥物摻偽及食品假

冒之檢驗技術研討會及參訪美國食品

藥物管理局出國分享報告

報告日期：105年02月24日

報告人：方俊仁技士、黃昱裴技士、蔡佳芬科長

出國地點：1. 美國藥典委員會(USP)
2. 美國食品藥物管理局
食品安全暨應用營養中心(FDA CFSAN)
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參訪美國食品藥物管理局

食品安全暨應用營養中心
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美國食品藥物管理署

• 局長辦公室(OC)

• 監管事務辦公室(ORA)

• 藥品查驗暨研究中心(CDER)

• 生物製劑查驗暨研究中心(CBER)

• 醫療器械暨放射健康中心(CDRH)

• 食品安全暨應用營養中心(CFSAN)

• 動物用藥中心(CVM)

• 菸草產品中心(CTP)

• 國家毒理研究中心(NCTR)
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人力資源配置圖

5圖表資料係Dr. Perry G. Wang提供

(7.6%)
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Dr. Jon W. Wong (左)介紹實驗室

與Dr. Alexander J. Krynistky合影(右)
蔡佳芬科長(中)，方俊仁技士(左)



7

左上: Thermo Q Exactive Plus LC-MS/MS

左下: Thermo Q Exactive GC-MS/MS

右上: IKA Tube Mill

Pesticides screening

Dioxin analysis

Sample prep. and store
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右: 與Dr. Perry G. Wang合影
左: 可升降式辦公檯面外觀



參加「不法藥物摻偽及食品

假冒之檢驗技術研討會」
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USP’s Food Fraud Mitigation 
Guidance as Tool for Industry

• Tools for Food Fraud Mitigation

1. USP Food Fraud Database 
(鑑往知來)

2. USP Food Fraud Mitigation 
Guidance
(弱點評估)

3. USP FCC-Identity Standards
(身分識別)
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Jeff Moore, Ph.D. 
Director, Food 
Standards 
USP 
Rockville, Maryland 



Food Fraud Mitigation Guidance 
Approach
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Step.1 Contributing Factors 
Assessment
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 

raw material > ingredient > product



Step.2 Potential Impacts Assessment
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Step.3 Overall  Vulnerabilities 
Characterization
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Step 1

Step 2



Step.4 Mitigation Strategy  
Development
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Field Investigation of DS Adulteration
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Connie Gryniewicz
-Ruzicka, Ph.D. 
Division of 
Pharmaceutical 
Analysis 
US Food and Drug 
Administration 
Saint Louis, Missouri

• Rapid Screening

• Field Deployable Analytical 
Methods

– Ion Mobility Spectrometers (IMS)
• Rapid, portable, easy
• Sensitivity, specificity
• User friendly ……



Ion Mobility Spectrometer
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Mass, Charge
Size, Shape 

APCI

https://www.smithsdetection.com/index.php?option=com_k2&view=item&layout=item&id=40&Itemid=638



Ion Mobility Spectrum
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K: mobility, L: length of drift tube
V: electrical potential difference, td: drift time



Smiths Detection IONSCAN 500DT

19https://www.smithsdetection.com/index.php?option=com_k2&view=item&id=115:ionscan-500dt&Itemid=1427#.VsVkW7kw-rA

https://youtu.be/r9t5tBIwQP0



Sample Preparation
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Weight Loss Compounds
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Male Enhancement Compounds
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Adulteration of Food with Illegal Dyes

25

Thomas Tarantelli
Senior Food Chemist 
NYS Dept.
Agriculture and 
Markets 
Albany, New York 



Honey Adulteration
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Lutz Elflein, Ph.D. 
Intertek Food
Services 
Bremen, Germany 



Take a break
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INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 

• Francoise Dorcier
• Criminal Intelligence Officer, INTERPOL, France
• She is in charge of Operation OPSON targeting 

counterfeit and/or substandard food and beverages.

Overview of INTERPOL

Food fraud and DSF: scope and impact

INTERPOL’s responses
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Overview of INTERPOL

INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements

• Founded in 1923
• 190 member countries

INTERPOL's core functions 

• Secure global police communications network
• Tools permitting the identification of crime and criminals
• Around-the-clock operational support to law enforcement worldwide
• Capacity building
• Business continuity and sustainability
• Institutional and legal support
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INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 
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偽造

冒充

摻假

標示不實



INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 

Fraud on Dietary Supplements

What are the challenges to fight against DSF?

• May contain potential dangerous ingredients difficult to detect
• Are often bought on internet
• Low awareness among consumers
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INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 

INTERPOL’s responses
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INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 

Italy-Spain: Frozen fish sold as fresh fish

Italy: Illicit production of mozarella

Rwanda: counterfeit beer

OPSON Ⅳ
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INTERPOL's Initiatives to Combat Fraud 
in Foods and Dietary Supplements 
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DNA-based Identification Enables Metabolomics-
Driven Detection of Botanical Adulteration 

• Dr. Charlotte Simmler
• Research Associate Professor 
• UIC Center for Natural Product Technologies, 

Department of Medicinal Chemistry and 
Pharmacognosy, Chicago, Illinois 

DNA barcoding with metabolomics

Authentication methods for licorice botanicals

35



DNA-based Identification Enables Metabolomics-
Driven Detection of Botanical Adulteration 

• Authenticity 
Identity
• Morphology
• Genome 

Part of the plant Phytochemistry

• rbcL
• matK
• trnH-psbA
• ITS2

DNA barcoding Metabolomic analysis

DNA verified samples of single species
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DNA-based Identification Enables Metabolomics-
Driven Detection of Botanical Adulteration 

• Licorice can be obtained from mainly 3 Glycyrrhiza species
– G. glabra, G. uralensis, and G. inflata

• Major results

Authentication methods for licorice botanicals

Samples 51
Single species 37

Hybrids 6

Mixtures 8

11 samples were 
mislabeled
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Confirming Species Identity of Herbal Dietary 
Supplements, An Example from Devil's Claw 

• Damon Little, Ph. D
• Associate Curator
• The New York Botanical Garden, Bronx, New York
• Developing DNA barcoding assays with the aim of 

making barcoding techniques more widely accessible 
to non–specialists. 

Herbal supplement preparations

Objective of DNA identification

An example from Devil's Claw
38



Confirming Species Identity of Herbal Dietary 
Supplements, An Example from Devil's Claw 

Objective of DNA identification

“Universal” “targeted”
Advanced knowledge of the sample required no Yes
Accurate species identifications produced rarely Usually
Able to detect the unexpected Usually Rarely 
Demonstrate absence of a species Very difficult Possible
Produces meaningful quantitative data no Possibly
replicable Usually Usually 
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Confirming Species Identity of Herbal Dietary 
Supplements, An Example from Devil's Claw 

Objective of DNA identification

• Are adequate reference sequences available
• Enough individuals to estimate (within or among 

species )
• Are all of the close relatives sampled (look-alike or 

common substitutes)
• Can the target species be told apart using the chosen 

DNA segments
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Confirming Species Identity of Herbal Dietary 
Supplements, An Example from Devil's Claw 

• 獅子王球屬(Harpagophytum spp.)
• Only 2 species : Harpagophytum procumbens and H. zeyheri
• Recent studies demonstrate that H. procumbens and H. 

zeyheri are chemically distinct and should not be treated as 
equal. 

• Further, the sale of H. zeyheri as an herbal supplement is not 
legal in the United States. 

An example from Devil's Claw
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Confirming Species Identity of Herbal Dietary 
Supplements, An Example from Devil's Claw 

An example from Devil's Claw

• Chloroplast psbA-trnH gene
• Major results

• This novel mini–barcode as a standard method of quality 
control in the manufacture of Devil’s Claw supplements 

PCR amplification succeeded 19 samples
Only H. zeyheri 16 (84%)
Both H. zeyheri and H. procumbens 3 (16%)
Only H. procumbens 0
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Meat Speciation 
• Geoffrey COTTENET
• A scientist at Nestlé Research Center in Lausanne, 

Switzerland 
• The development and validation of molecular methods 

– for the detection and quantification of GMO 
– for authenticity (meat, fish and plant species identification)

Food Fraud

Limitation of PCR methods

Meat LCD Array
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Meat Speciation 
Food Fraud

• 2013 Europe: beef adulterated with horse meat
• DNA-based methods and especially PCR techniques 
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Meat Speciation 

• A simultaneous screening of 32 meat species with a 
detection of meat mixtures ≤ 1% (m/m) 

• Easy to use, fast, and cost efficient 

Meat LCD Array

Limitation of PCR methods

• Limited to maximum 5-6 meat species (beef, pork, horse, 
chicken and turkey)  

• The latest Chinese cases of meat substitution where fox 
and rat meat were detected instead of donkey and lamb 
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Meat Speciation 
Meat LCD Array Chipron Meat 5.0 LCD K
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Fish Speciation 
• Dr. Jonathan Deeds
• Research Biologist 
• U.S. Food and Drug Administration College Park, 

Maryland 
• As a research coordinator and subject matter 

expert in the areas of seafood safety and labeling 

Seafood labeling

Project Fish SCALE (Seafood Compliance 
and Labeling Enforcement)
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Fish Speciation 

• Over 90% of the seafood in the U. S. marketplace is imported
• Accurate labeling is a critical first step

– Potential risks (natural toxins, allergens, etc.)
• Guidance for Industry: FDA's Guide to Acceptable Market 

Names for Seafood Sold in Interstate Commerce
• There have been numerous reports of seafood in the U.S. being 

labeled with an incorrect market name 

Seafood labeling
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Fish Speciation 

• In collaboration with the Office of Food Safety (OFC), Office 
of Compliance (OC), and Office of Regulatory Affairs (ORA)

• Seafood labeling and species identification 
• At the heart of this project 

– The updating of FDA’s species identification capabilities to 
modern forensic techniques using DNA sequencing 

Project Fish SCALE 
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Fish Speciation 
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壁報論文展示

Development of Real-time PCR Approach for Rapid Detection of
John Dory (Zeus faber) and Shark Catfish (Pangasianodon
hypophthalmus) in Foods
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壁報論文展示

The Analysis Report of Status for Chinese Herbs Misuses in 2014~2015
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壁報論文展示

DNA barcoding for identification of species in 
mushrooms: A component of product certification

The Utility of DNA Authentication for the 
Metabolomic Classification and Quality Control 

Of Licorice Botanicals

Development of a Non-targeted, Raman Detection 
Method for Authentication of Milk Powders



Thanks for 

your attention

54


