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TEA- A2 JER ~ DART-MS fEAEYE i 2 JEEF ~ DNA barcode 1E 2 &R i
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70~ IRIEmIZIREEYEMER T (APDAY R - BHEARE A WVAEE N A
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(—) EERIRAERZ AT (FDA efforts in curbing the influx and

distribution of illegal products misrepresented as dietary supplements) > F&HA :

Dimitri Papadopoulos * EF & HEEYEHE -

FEEIH 1865-1906 FRILIHETRE » 3725 EEYH ELE HIZR - (G572 1905 5
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F ¢ 2. AT RE A AR I SRS HISES, © 348 GMP ARETE © 4. B8RSy R - il -
—EARE Z R et o BIERAREE T &7 diclofenac CF 3% (IR ~
ibuprofen (3% 1) ~ naproxen (F3% (-¥fA) ~ indomethancin (% 3% (1-JFA) ~
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Enforcement Actions - Recalls

Recalls of Dietary Supplements with Underclared APls
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Totals since 2007: 213 recalls, 515 products

ducts/| 1l
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EEFEH N AR E AR R H NS - 40 0 —% 4% R. Thoms
Markering & Just Enhance /%] » A2/ 285 AR RN # 2 FE i > E24% FDA #))
STNAE[EUE 24 THE i uE T E S 67 DO i A E R E A E N AR
EEEBANE E R AT - R (R TBUR SRR - BERTTIER
YAV - S iR A BRI SRR - B0 ¢ LRI R R R LR
ARESCFER L IE 240 » 3B R B DAIPERIRE A - BEANEEES © 4 E
TR 4t S A 2K o

(D) RHR-ALMNE ERE A R R K IR 53 B (Analytical techniques,
devices and associated challenges) Mid-infrared spectroscopy: targeted and
non-targeted application. F & A : Steven Holroyd, Fonterra, New Zealand » 4

VT Fonterra /\5] °

Fonterra 22 B AV - AEPHRIRNAEEAREA RS > NILZAFEET]
AR ot PR ALY S (EAY 2R (trusted source) » AFFLIEAREE ~ B - B2
E AR ] DU ALY MRt R IR analysis) » (8470 2 JFORHE B - 4= 7L
HrE LU IR AR Aoy - WHERG REE A E 2 e F R EETHERERE -
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VA AR mTRE AR B Rl — 5451085 —E RS 505 2 £7L 0 WIEE 3
TR IR A 3R DIUERATEGEAY E fh e B A g N B H T — A5 E
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Spectroscopy — Fourier transform infrared ‘@;

(FTIR) spectra of liquid milk ey or
|

absorbance

1000 1100 1200 1300 1400 1500 1600

wavenumber

LI eabtl mlE AR 5= Wl PUE R - FERIDEE LM
CEET TR AL T E RNtk - BAE =TGRS ~ PRER - Bifbsi s 19

E L&Y REeE -
FTIR targeted models — limits of detection(ppm) W

LoD LoD
Model FT120 FT+
Triuret 130 135
Hydroxyproline 99 94
Ammonium nitrate 135 130
Sodium nitrite 126 125
Maltodextrine 219 187
Amidourea 151 142
Cyromazine 145 138
Melamine 50 45
Biuret 359 341
Allantoin 141 139
Aminotriazine 160 125
3-aminotriazole 112 169
Dicyandiamide 155 154
Semicarbazide 270 295
4-aminotriazole 150 566
Cyanuric acid 118 113
o 175 1 —
Thiourea 68 [513]
Ammonium sulphate 73 58

TR BB RPN ~ PR - REE - RS RE A FRAUARE - HE
RS ~ TR ~ ZEREEFEA -



(=) BERHIFIBPEER (Challenges in detecting honey adulteration) F## A : Eric

Wenger » 3£ Barkman Honey 2\ F] °

K codex MYE T » M2 Ry R EEWY R IREHARYIE - RO C BB e
o3 T - 4 B My KRR b 0 P AR ~ /KSR ~ 3R
ik, Kz R 25 BT o J5 S Fy(Honey is the natural sweet substance produced by honey
bees from the nectar of plants or from secretions of living parts of plants or excretions of
plant sucking insects on the living parts of plants, which the bees collect, transform by
combining with specific substances of their own, deposit, dehydrate, store and leave in
the honey comb to ripen and mature. CODEX STANDARD FOR HONEY CODEX
STAN 12-19811) °

BEEEIS BT By 3 ¢ LEUERRE - FRIRAUK ~ Bty ~ B L EORBESE -
REOME S o P8 b TR SO = SRR AT > R azos A 2 SN Bt fe Ay B AH R EL 51
BB RRT - (AR UEE > NI RIS BH TR - AILURELE » Bl
TR By C41EY) - SEINEORNEEE 2 S5 5 DIBRE (i ZRELE RO - PRI Bk i
A - 1% R DL C3 HEPIRE AU R - BTN ORI R A B A > 2 A
Z ik [EIfir 25 ELAE B A RET - NI A Al e - AHIE YRR - /Nty
HEAE R B SR ARSI s B o - Al - 2 ER e el - f5iE
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R IR Y AR Z R R - SRR L PRABERAT - HIEE
F C3TEIME A R b > FLFT A ARV B R E S B AW RSB 3. il -
T BRI B A 1 7 e R LA 1.3 Rt M ERIL AT 25 Mg psi e o e
HETEME (R - P DAME 4 2 1 DAk = R R - i BB (H E AR 20 35T
MBS EERAE] 0.2 2T BZHRVER REZSN A B A B RAEEN -
R HRA] -

SEEETRRH] > AE 1998 FELARTZS DI B RGN B LASHE g AT KB
s - HE 1998 = AOAC AffitaBi )% 998.12 C4 plant sugars in honey » AJ
DL Ak 2 g C4 B - (HiE A oflten C3 kEnvigs - HintiRE
Ry 1% K75 AN ErEE > 1998-2018 4] - 4558 {5 A Raman spectroscopy
B NMR F 5 7AA4GE iz - ] DlisBaryIH B AR B AT N & -

Current Commercial Authenticity Tests Approximate Cost

&

13C-Isotope Mass Spectrum C4 Sugar $94.00
13C-Isotope Mass Spectrum+LC C3/C4 Sugars $195.00
Foreign amylase $63.00
Foreign dextrin $14.00
Foreign enzyme $63.00
Foreign invertase $63.00
Foreign Oligosaccharides $85.00
Caramel Coloring $78.00
NMR Screening $195.00
SMR Beet/SMR Rice $78.00
TMR Trace Marker Rice $78.00

(PU) DNA {&&hE 7 [ ZEWT5E(Case Studies DNA bar-coding) F &% A :Robert Hanner®
HIZK Guelph £ -

HETE #2528t T 2E Sanger DNA & 74 DNA &%) ~PCR
Fa FZERERE R4 gPCR K ddPCR) K K (X, DNA € Fr =& - DI HEfFELH & By
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B - (s R &REG DNA FR3IAHEEE R A&y R g - — S > F—EEH 5
(EEH — W EEAry 2= 52 - EEYRER T 30 =52 - e DU YR A
BRI - fE=BRHY DNA fREBETHES R ASGEC SR R B LN
1% » ZHU DNA B TE RS - BB B & P YRR 2 BOLD &4t

(http://v3.boldsystems.org/) °
The DNA Barcoding Workflow — Library Building

3 Components: Collections, Molecular & Informatics

ﬁﬂﬁtj BOLDSYSTEMS

e
Speclme Collection Data I
..”" . —
sue a

\
TN ..AAL( NI La_[

Web-Accessible Data and
DNA Barcodes |

DNA 5RESIERIREF 2R EEMaYny 8 - R RIERN HENEEEE YIS
#E  BE R I ERE DU R E IR RE T L - i E RAVESETERE
DUH f RSt e~ TE R BRAC ~ A~ BB U BIONE fo S5 EUA SRR 6 - it
4h > DNA RIS I A HEY) < € - KRR Z FURHERE. » I H A
FERERY. » LAY DNA BEAAE IR - (HARIR AT PAEFIEY 130 kR ErY
KUK DNA fRESAMEERY - HORFEIOIEF PRt n] DUER - #0a] R A%
St 2 53HT e Real-Time PCR J7 /AR E 72 B B3 LIRFE R B {F % probe -
ERREHREEREH - HAlC&A R L ESIUBEETSEH - 5550
WEARFEMmELTEEM ddPCR (droplet digital PCR) 7734 » EVA BN KX
GMO HYHIEDTAEMBI S R » nE R EYI b o ISR L5753
BT EEEED  BETREEA 6DEMEFER - MHEREBAE 20%2H
KEE -~ SR 558 S K Eeie A KRR - 2 ARGz SR
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http://v3.boldsystems.org/

afleft o KMEAUE s R T 2 VIREE Rl 77k - f&llaT3m 1 /AR DNA FEtE
YIEHIE T

(F1) L e g o Bt B 8 IR TE R (Supply Chain Integrity and Authenticity of
Herbs) » Fi# A : Roberto Pace * FAF!] Indena B8 ERIFK °

HEYEREE2E - WL B b Z B — oy =R HpiEY)
ZEHUPYEL S AR R SR IR (A0 ¢ SR =S AR
FE) > IWERER IR G > HARRER I TR E 7 F L RE b 5 B —
YRR (40 berberine £ 5° -methoxyhydnocarpin f2(E T HifgE 0 E M T LA
1100 £%) » ZRMAEYIZERW RIS R G 2 Bl anfl B4 FE SUE mAR IR RV 2
BEEYER i ~ - TG Ednm B T(AE2kE ~ MR - G

\Elct

E\ ) Genus and species of the plant including possible variety/cultivar/chemotype/part of the plant

-

B Geographical origin (location where the plant is collected if wild or cultivated)

TRACING

(C) cultivation-Harvesting
D, Processing (Drying, grinding)

< E Storage/ freezing

DNOYHL

\.F ) Transportation |

S
EORIFURL AR IEREME R 7 - IR EF AR A I B BORIB AL A B l& oy
RS M 1) ~ BRG] ~ TLC Bt 2 5oy A 2 BL PCA i EE AV
WA THE R - Bh4h » BNy €t H i & - BT A e beE
At bCUBE (HYRIS) AJ /£ [H [ #E7T LAMP & RT-PCR ZEREAR FHEFTIEHERL 51T -
TR AT B R SE - PAHs BN MEYVETER - I LA EXRATEE
PAHs &8 ~ /Kol DU ER Z MBARIAE 2R ~ Y R B R aa i
onE TAERR 7 X &E R ~ iy B AT msh  TFEE AN TR EEE
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BB (EIT -

NATURAL VARIABILITY OF METABOLITES

DNA w (storage)

gene expression

/- . translation /4
Ax - """‘v?'
5 V7
prou ns " proteomics
Environment bigehemical circuit
metabolomics
phenotypes

okl | b el |l ol

() BRI IEEYE MR Y K EMYE (Adulteration of DS with

Pharmaceutical APIs or Other Stimulating Agents) * F&# A : Peter Keizers »

RIVM a7 i 4 B R0 o

—

A RSB FE i LEIEVER Y DA HA AR 8 B acall g B BBy
MHBRAERE BTt - ATRER R R A R B MIE R EE - §A
53 sk 2CMERRFH Jacked Power FESH 2B IS HH N » ARSRiR SR IbAE MmEA 22
mg/g BMPEA © S8h—{#iEN % NS HaE - &2 LPEHERISR AR
Dexaprine * #¢ & F6 3 WIS M (H i —fEFEA R AL CBERS) - HR& S fn
A A ZEROR > SRV PE SRR s A 5 AHE - BL2 sibutramine ~ yohimbine

rimonabant * diclofenac ~ phenethylamines & °
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phenethylamine evolution

PEA[1)
8
O/K)"z m L
BMPEA [5] methamphatamine
s
Box: former API Eg:.. Q:.Eml
S: encountered in dietary supplement s I
NN-DMPPA [13]

Rasmussen and Keizers, Drug Test Anal 2016, vol 8, 283

NHy O/\r""
propadrine (3] propylhaxedrine (4]
§
NH_ N
@’tr ~y
L___Sphednmerr) [ __ eenetwil |
s oH .
. m r\/j,
n)
¢ ‘jS"k Ly
. \r\/\lz

Ny,
HO
epinephrine [16]

HO'
; narepinephrine [18]

T

5 adulteration of dietary supplements | 27 February 2018
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oY T EFE EFTEREY RE T UERRER S LAY R DU E 2 EHY
SRR

P Anton AHEVZTRATIZ RYIMER FAYASES - Anton A ER S/ 5 EUZE
HZE 2@ 1Y) Roman EORHEE o SLEORHE B T 40 & AT E#HEE A Roman S i LA
it HEREPES T SERRER Y - SRRV ERBUSIEE SRR FRk
RS £ BRI AR AL~ S ARABERE B ~ S RIATISORR - A sREl AR 4
R - BRI 1200 {3 DL AR - 2001 {3 BL RS ~ 1050 fRRL YA
SRR 700 R LA AR EE SR A2 EE S EIRHUE. o Anton MR 1 EDRHEE 4R H B
N

B2 H A Anton 5 H A S B SR E BRI E & B A —20
AL B DR e RN ER - SRR B S LR RAYRIE - B A 2R E
EMHREENTI T - 124 TIRARIVED) - #EAN ARSIV RS E
(RS EEEEERAY > Anton 7FEREG B2 AR STHERZ A LAY A BB HE SRR T2
> DR AEIE GBS A SRR M SR R e &R EEEH A
SRR BN BB R B SR AR -

MR HI > PSR E & — KRR RGYIN ) - B R g AR
YIS EY) EANRE > RN AR AR AR R =T
Sildenafil Impurity 12 FYZE61 o Anton ¥ L T3 2 & RE 2 [EELE - I H Rzl
i N Z(FH A CAS 4w5%(Chemical Abstracts Service Registry Number) » (KB CAS 455
EARASSREE AW ERACGH CAS GmERATIR - MHEz 2 T TUPAC (Y
International Chemical Identifier (InChi)ap 2 ABU b &Y)GEREA B4 - LT
TERsERI © 5341 > Anton 93 T SUBMESNG LUA FEE S UE S rI R IR H
GES - EATE R TR R H A A REURIR R T I HBHIR S C M E U S = A R =
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RIFLAE R S A 4B FOE e 3 - SSEEEEEZE B G i 17 Roman ERIE(GS
(&R » EHANFEBEREICSCNRE RS > HABZERTFE
RS EE A AR E R - ST RS B Al AE R KU —7 - MR
BIFEEE - SRS EAEREM IS RE RN > 4 RE SRR E TS
ik -
(2) R AR & ORI &
BT T o Bl - BintaStg ARG At RS E
5 AR B RE B B - BRI REY S S I E (e AR
RS TR SRR SR H 2 B et T o] DB At B SR AR B R A &
TERHEFEIEAEREE & - SLE D EA AR m RS R E IR & -
EBEEREEIR T PRGBS 0Es - RS E AR E
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usp.org

USP Workshop on Adulteration & Fraud in
Food Ingredients and Dietary Supplements

February 27-28, 2018 | USP Headquarters, Rockville, Maryland, USA

~FINAL AGENDA~ February 26, 2018

Day One: Tuesday, February 27, 2018

8:00 AM - 12:30 PM

8:00 AM

8:30 AM

8:45 AM

9:30 AM

10:30 AM - 11:00 AM

11:00 AM - 12:30 PM

12:30 PM - 1:30 PM

Morning Sessions
Registration & Coffee

USP Welcome
Gabriel Giancaspro VP, Science-DS & Herbal Medicines
Steve Gendel, Senior Director Science - Foods

Introduction of Co-Host
Franz Ulberth, European Commission

USP Update: Foods and Dietary Supplements

Botanical Dietary Supplements — Gabriel Giancaspro, USP
Non-Botanical Dietary Supplements — Gabriel Giancaspro, USP
Foods — Steve Gendel, USP

Keynotes

Dietary Supplements Speaker: Steven Tave, Director, Office of Dietary Supplement
Programs, US Food and Drug Administration

Foods Speaker: Franz Ulberth, European Commission

Networking Morning Break

Session | — Analytical Techniques, Devices and Associated Challenges
Session Chair: Gabriel Giancaspro, USP Dietary Supplements ,

Mid-Infrared Spectroscopy
Speaker: Steven Holroyd, Fonterra, New Zealand

Why Would | Screen Supplements in Seconds per Sample with Ambient Mass
Spectrometry?

Speaker: Brian Musselman, lonSense, United States

Genomic Approaches to Investigate Adulteration at FDA: the Good, the Bad, the
Maybe

Speaker- Sara Handy, FDA

Portable Analytical Devices
Speaker: Dror Sharon, ConsumerPhysics

Networking Lunch

22
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USP Workshop on Adulteration & Fraud in
Food Ingredients and Dietary Supplements

February 27-28, 2018 | USP Headquarters, Rockville, Maryland, USA

~FINAL AGENDA~ February 26, 2018

1:30 PM - 2:10 PM

2:10 PM- 3:00 PM

3:00 PM-3:30 PM

3:30 PM - 5:00 PM

5:00 PM

Session | — Analytical Techniques, Devices and Associated Challenges (continued)

Consumer-Operated Devices — Pros and Cons
Speaker: Bert Popping, Member: Food Ingredients Expert Committee

Panel Discussion, Q&A [ Session | Summary
Franz Ulberth, European Commission — Pane/, Q&A
Gabriel Giancaspro, USP Dietary Supplements - Summary

Session Il - Case Studies and Examples
Session Chair: Franz Ulberth, European Commission

Case Studies DNA bar-coding
Speaker: Robert Hanner, University of Guelph, Canada

Networking Afternoon Break
Session Il - Case Studies and Examples (continued)

Challenges in Detecting Honey Adulteration

Speaker: Honey Integrity Task Force

Eric Wenger, True Source Honey, LLC and Barkman Honey, LLC, United States
William F. Huser, Sioux Honey Association, United States

Adulteration of Botanical Dietary Supplements with Other Materials
Speaker: Stefan Gafner, Member: Botanical Dietary Supplements and Herbal Medicines
Expert Committee

Adulteration of DS with Pharmaceutical APls or Other Stimulating Agents
Speaker: Peter Keizers, RIVM, Centre for Health Protection, the Netherlands

Panel Discussion, Q&A/ S ion Il Summary
Steve Gendel, USP Foods - Panel Discussion, Q&A
Franz Ulberth, European Commission - Summary

Day One Discussion & Wrap-up

Steve Gendel, USP Foods

Gabriel Giancaspro, USP Dietary Supplements
Franz Ulberth, European Commission

End Day 1

Day Two: Wednesday, February 28, 2018

8:00 AM - 8:40 AM

8:00 AM

8:30 AM

Morning Session
Registration & Coffee
Welcome and Day One Summary

Gabriel Giancaspro, USP Dietary Supplements
Franz Ulberth, European Commission
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USP Workshop on Adulteration & Fraud in
Food Ingredients and Dietary Supplements

February 27-28, 2018 | USP Headquarters, Rockville, Maryland, USA

~FINAL AGENDA~ February 26, 2018

8:40 AM - 10:30 AM

10:30 AM - 11:00 AM

11:00 AM - 1:00 PM

1:00 PM - 1:30 PM

1:30 PM

Session lll - Enterprise Safety and Risk
Session Chair: Franz Ulberth, European Commission

Supply Chain Integrity and Risk
Speaker: Melanie Neumann, Neumann Risk Services, a Matrix Sciences Company

Requirements for Food Fraud in the SQF Code
Speaker: Christopher Sinclair, Safe Quality Food Institute

Supplement Safety & Compliance Initiative (SSCI)
Speaker: Dadrion Gaston, Walmart/Sam’s Club

Supply Chain Integrity and Authenticity of Herbs
Speaker: Roberto Pace, Indena

Networking Morning Break

Session IV - Case Studies
Session Chair: Steve Gendel, USP Foodse

Industry Best Practices on Food Fraud Mitigation
Speaker: Neil Bogart, Red Diamond Coffee & Tea

FDA Efforts in Curbing the Influx and Distribution of lllegal Products
Misrepresented as Dietary Supplements
Speaker: Dimitri Papadopoulos, FDA

McCormick Spice
Speaker: Larry Lichter, McCormick & Company, Inc.

Olive Oil
Speaker: Richard Cantrill, Chair: USP Olive Oil Authenticity & Quality Expert Panel
Member & Member: Food Ingredients Expert Committee

Panel Discussion / Q&A
Franz Ulberth, European Commission

Workshop Discussion and Wrap Up

Franz Ulberth, European Commission

Gabriel Giancaspro VP, Science-DS & Herbal Medicines
Steve Gendel, Senior Director Science - Foods
Workshop Evaluation / Survey

Box Lunch & Workshop Concludes

Optional Olive Oil Tasting Session (additional registration required)
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