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ZHWt7E & Dr. Jon W. Wong > FHIRMEZARHTAETEAE 1A RAVIRFE > EFRE AR Ll
WESEHTH4 > Dr. Jon W. Wong i BLith [ Fe 704 1 0asehts - Bl H T M EIf
A AW FE = I ES T R EIRE - B A A F R R S E H F R E
FEH2 IEIFEEobTE S B S TRE F & > Dr. Jon W. Wong BB NEFZREF]
CEEHGK H T By 255 - ARSI EG > £ESHERRAREARE
[E{~[A Dr. Jon W. Wong BELELA[E){" [ fe BE «Cat@) - t[EHFA Dr. Jon W.
Wong F&alaf THYRIAL [FMZ 05 R L8l 5 385t - SRS RS2
B

I EAYFRIEEL 5 3/ 481% » Dr. Jon W. Wong T i MBI H 5= A EHER
= IRIGHUE - DARCHRGE H B (208 2) - SBUEFE 4] Dr. Jon W. Wong £

% Dr. Alexander J. Krynistky> Dr. Jon W. Wong tIfl|fifé&r o £ & M4k E =& &

oy

e SEYVE B HI T - FFtER Dr. Alexander J. Krynistky 5644 5 i 8555 —

FEEHRCAE] 3) -

2 ~ Dr. Jon W. Wong (ZE) M8 E = -



3 ~ 1 Dr. Alexander J. Krynistky &52(F) > ZH{ESRHR(F) - &
(k) -

FEE R T > Dr. Jon W. Wong FRIFHEM2E E iR =AY SR - R
[FEAI 48 T H AR A HARm RS o0 ] R BB B 4 S (ThermoFisher
Scientific) AR AH & T S 1 2 0 = Afe AT 82 E 5t #8(Q Exactive Plus LC-HRMS)(#1
[l 4) S SRAH e AT SR g A e AT T 8 (Q Exactive GC-HRMS)(41[E ) °

fE Bl B E R =& U0 Dr. Jon W. Wong F| FHIRAH AT SRl a8 =i
B R I RS A e R BRI E T R T SRR s RO A A
B ] (retention time)Bal iy b B8 S i — 4R E B Y ZERfE 77+ 2 (accurate mass)
HEREL g E R AR/ Bkt (fragment ion) - Al FHEETL 2 ERf@ EORHEE - AR PAER
HARREE R TS A ERE P AT 2 e ay) - 55— 5 At
AT ER I A v AT T B e e ik P DA SR R s H R R 5
P58 B (dioxin) A RgHl > AE5 A BB SR AR IR R TR - RS HIRIE 1 b
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FEE S = AT S M B F R A o e = - BR T S5 M (68 A R [
TEAERGTAEIST > FEE R S B — (E SR AR s o (ke 7) - SEhfEOR 1 (AR
SRy 2=

SHEERE > AR A P HEHEH - Dr. Jon W. Wong #EEH (M
LUK 54— Dr. Perry G. Wang —jtCEI[f ¥TH S 5 B & #E 8 - Dr. Perry G.
Wang Z R LB EM S8 T LIV ERNTRSES > S EiRE R - B
SER BT SCEA AR AT E R AR TP AR ERIFEEE >t
SHE|RE AT HESL - BEINEG ZPOETEE - BEERRENG > FER
FYJE Dr. Perry G. Wang Ry#Efr R > B S0 NP EE S B2
AR E RS T o {2 ERVEIET - Dr. Perry G. Wang t BLERR I ATAE
BN TR B R B 2= AR - BT F % & A Dr. Perry G.
Wang HHSMH

S T4 Dr. Jon W. Wong WJASIT—5 1l & & - NI ] RE i Aqe e
Hff] - INBEA 5T Dr. Perry G. Wang ffBh# (5™ - th 4 FHE &S S 1% > Dr. Perry
G. Wang FEEMEMHIITRERE - FEIFEE T TR 55—l S
1% - W2 Dr. Perry G. Wang ZULEHFAHY - S92 T > A RIEHBL Dr. Perry G.
Wang M EREE 215 - A48 > N oA te it el U A (E 8) - w12
FRIZAE A TR KT 2R D > 400E—2f¢ Dr. Perry G. Wang i A ARG IR T
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5+ SN 6 (BT BIE B
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10 (Center for Tobacco Products, CTP)E 5] 27 25 FEH/T4% -1 »(National Center for
Toxicological Research, NCTR) » S}/ 2= Bl b0 A DBCEANE 9 Fros - HEA
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Dr. Perry G. Wang &#(75) » Z5ESFHR(T) » R

Health and Hum
Food and Drug Ad

Center
“vod Safety and

|

21 Dr. Perry G. Wang (G —) &t BinZ = BEHA =&
O B2EGHRRCED) > FROKLE(E ) ®8EKE(E
)

11



T B0 T ANEREEYNSR R B iR E 2 e RiniET e

ARRZIRS NN RN EE 2 B E s 5500 B B e M 28 oo 4 R AR < & LAl
BRI 2 R T AREEEYISE KB iR E 2 el | -

KRB K B R E 2 B R ints & g B E Sk H ERE & LEEY)
BHE - EEEZEE(U.S. Department of Agriculture, USDA) ~ EEtEY/HHH &
(American Botanical Council, ABC) ~ [F[& 404K (INTERPOL) ~ 5155 AE2
(University of Illinois) ~ 45 & 00 A& (University of Virginia) ~ 2[5\ 855/ 5]
(Intertek) ~ ¥ —1-7% S5 S5 b0 \(Nestlé Research Center) % 1] [1 1] 44/\5](The
Coca-Cola Company)FHEEEZH A 147 160 A -

AXutatEg FEERES  LIRARRR S ORI (economically
motivated adulteration, EMA) 7 7y ~ T HELEMGIE ; 2. B3 USP 3t &
o S B S R AT R L AR R T H S 3.3t HATH i b e mAE el
Pt L BT RV 7 TR K TR RATHA

KRG KA LY 20 35 s > HnETEARE &
mne EHR GG EESEAL 52 (food fraud vulnerability assessment approaches) ~ 5 2L DNA
Feffa R AU i b7 74 2 NE R TR BLA %14 (discussion on use and validity of
DNA-based methods) ~ REE 77 B TSR 2R~ 7& T (potential of “Big data”
to help predict EMA issues) ~ £EHY4JEL3 ERERYY) 73 11 7575 2 %% fEé (developments in
targeted and untargeted analytical methods) ~ $+ ¥ &8 EfI B > FriR Ei(new
regulations related to EMA) Sz [f& & i 78 i 2056 T AU L — BEEZ R AIHIH 2 77
frPkHER(PDES inhibitors in dietary supplements — analytical challenges)Eiz i USP
W& B R o inis &R E (discussion on the new USP Dietary Supplements
Adulteration Database)Z 25 TL A% °

RS G AT et < EREER S KB % HIEIRF A gE A [FE st T %155

R F{CERESIIE D EES R > RN EREELT
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(—) ~ BEFRE4HS(INTERPOL) £ 8 HH B HT &l S e A Fe ma FAK

ARG HE# Francoise Dorcier RyEIFEHIZH B EEERE - BERRE
OPSON %:51515 (Operation OPSON) - $ TR 'S Je/BiA S48 Bt R Bl
Francoise Dorcier JR7ABUEREARE  HISEFEH - BIFE & FEEFEIM IR 15 £
1% 2010 A ARSI E4H AR K A HIZE 75 B - Francoise Dorcier 272 % fEAE
PEFHETES o B inaR FERAE SRR R e T = BhAR SRk B (SR RR Y B A
s o A H R IBEAEIEN ~ BON AL T SRR BV ps i R R i S A
Francoise Dorcier [F]Ht7 & 55 PR AH 4K 5 BUFS BER & 22 A ioh L AF -

INTERPOL Fsi RHYBRPE I EAHAR - E1F5 190 {Epk S BT - HA T A fErs Bl
HEEE > et enVmNEE « BRE - 24 /N2 EIEE S 3% K E
7E > HBR EEHDIEIEITE - BindF B MERREE - AT &
B HAHASIUSEN 28 RIS B e A ERTHE ~ — - BIFEHE4E
@7 —15(F OPSON (Operation OPSON) » [ [e P25 FFIE G 4 K BIOM I GH 4 2L [F]
fihaH 25 o #R(E OPSON Y HAR Rod TR RS e (BOAA B B it S (BOEREY > K

EAHAHSIDIRAE - [ T BERETEM: - OPSON Hi{ st A RE (222 1 ERE)
S ETRE Z &F FRF R LB S IHI & 1R (o M (e EEBIPRRET &R 35 -

AR Ty B 57 - DRI B P 2R AH A A TRV B ] L SRR 47y SR BRIs A e
H1#/F OPSON 2 22 Bl e i & I in i - RN B AL FI H AT Z AR - 2
BUTHINVEIZREE H 2011 FHY 10 BFHEETHIH7 5 OPSON IV Hy 47 B - &
JET 11,591 1 ~ 814,000 A 7F ~ 123,300 IR A Bin KB - HER & HREEATE
I~ SN~ B~ BOM R R > BEURIRAFIFT IE HEEAY 2 = BRMEAYRTE - OPSON IV
O T SHREFEA AR EE RS ~ SR BRI CEEY E (E EL AR R R Y
R EER R RIRE - JLRAY TR A E R E R REIN - REEEZEC R > X
BT EA RS S - RS el mm s R AU Mg i > (EE R R ()
TRENEHE - BB AR TR B H IR RS R E AR R - NIt
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5 REBUATERARREE: - Ry S RIR AL — (B4 R AVERSR » FT RV T R biE A B
PRRET ~ S S ALERF T & VRS -

Francoise Dorcier K ARJ R 7T fy — R 7 + 1. BIFEHEAHAK(INTERPOL)
f7r 2. Ban B S A EK(Food fraud and DSF) © SEE 22 ¢ 3. IR
BB HIE - DUT ST =RER AL/ A

1. BRI &K (INTERPOL )i 1

BRI AHER RIS 1923 £ > B BRE KRR LHA - EFE 190
ER B - HAt Ao EIE & 1F ESOR - HEZEAYIIAE
2

(1) fREt BB E L BRI Y84

(2) JUSEHIESE

(3) FRELRER 24 /NIFEIA S % (operational support to law

enforcement)

(4) B EAFEHET (capacity building)

(5) AFEEIE & T1F

(6) TROLAREMIE 57 & (institutional and legal support)

(7) #EHHRASIU TR L Fo ~ e EE ~ BRI ~ 24 /)
RF 2[5 = SR S oA - BRI B B DEIEIUTE -
2. Bl AR TS TRk (Food fraud and DSF) : fiifE] i 2445

(1) B s

a. {fiG(counterfeiting) * FIANECHEZE T

b. B 7t(substitution) : BN A E e AHEF:

c. #2{H(adulteration) : B L AMEREHTFEAM

d. RN E (mislabeling) * FIAMEE AL S E AERE - &H

BN R A INE S -

0
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SCOPE OF FOOD FRAUD

TYPES OF INFRINGEMENT ON FOOD FRAUD

Substitution
Horsemeat scandal
Substitution of beef by
horsemeat

Counterfeiting
Counterfeit branded alcohol

Substitution/Adulteration
Olive oil substitued or diluted with

. {
lower-cost oil (nut, sunflower, palm ...) ?

Substitution/Mislabelling

Substitution of expensive fish with cheaper species
Labelled as wild fish but are farmed fish

Modification of seafood product

Increasing weight (over icing), use of unapproved additives

(2) Bz E

a.

HEERFE I B AR EandE - f T
EPIREATTEME ~ HE AR EINE A HEmR -

C EOREE - DMEERESE TEEERRE o BRGEE DR
M~ B S8R o R S 8 N -

() BandFICZ A

b.

sHtLos - 1Y IR ARE £ (illegal slaughterhouse) A& 400 23T
HEMHAGS

PEPES © NI ET AT B A 500 47K B PRI T
(cavian) R Ry F Bl s T IR E

ST ¢ AR B S RO R 2 R A A WA Ry
B RS TEES -
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CASE EXAMPLES

Spain: counterfeit caviar

. Seizure of 500 kg of caviar coming from China and
Colombia: lllegal slaughterhouse Ehaled i g X 100 OgOO h
In cooperation with Health Services, relabeled as Iranian caviar + o SUnoscas
Colombian Police discovered an illegal The products seized were to be distributed in

slaugherhouse well-known legitimate retail stores
Seizure of 400 kg fo meat unfit for

consumption

Togo: Counterfeit stock cubes
Search in 5 shops

Seizure of 1326 cartons

of counterfeit stock cubes

CASE EXAMPLES

Bolivia:

lllegal factory producing
alcohol counterfeiting local
Brands

Cooperation public/private
Sector

Seizure of machinery and

licit product . .
Uganda: illegal production of

alcohol

Collection of empty bottles,
alcool produced in poor
sanitary conditions. Bottles sold
as genuine acohol to retailers

(4) FEE#iLTER(Fraud on Dietary Supplements)
H e B R an RN 0 - R R R GE S E 2R
HAE » HIER B0y B LUT 2 1 ¢

a. {2{R(adulteration)  JRIIAHUEEYVE RERTIE S HER
16



b.

C.

AR ERUE R A B F COUTE) -
TR I 3R (false/misleading labels) - 7RTIIAN 24 527~ BELEE T »
RESESHANTYIRGT ~ RTINS BRI T -

TSR B e ons ER I R B R PR B
FrafyEEYE B
WHBBMEREIEE - AORSSE LB
FIN I E L T REISRUB RS - JHEEERIEAE

3. BUFRIEH A N e

(1) B &

(2) HEIr#E{F OPSON (Operation OPSON) £ F1/3 18 + Al &4l

@ BN E LS F 5 - AR R TRBE KON G R
an R (OB} - R BT RAVAHEILIEN - Dlsg 3t - 28

STEREIZ H 2011 4267 10 EHEAIE] 2014 FH7 47 [ -

Worldwide operation

Operation OPSON

2011 2012 2013 2014/2015

10 countries 29 countries 31 countries 47 countries

UPSONIII 26285
OPSOM i

OPSON IV

Goods seized by weight (tonnes) Proportion of goods seized by volume
(litres)

OPSON Il I 35,702.48

17



57K OPSON 1V A& TE) » A& T 11,591 I ~ 814,000
T~ 123,300 THIEE B R BR  HAP SRR AR T

a. FAFI-TEHES © AR BUB RN 2 (AR R T Y
PR E R EEEE - A& 30 ik = f (squids and
octopus) ©

b. FAF] : EEIRNU LY L A B BE (mozarella) » {FHMEBRD
A o FLETE 700 2\ BES o

Operation PANGEA

Worldwide operation

Pangea Pangea Pangea Pangea Pangea Pangea Pangea
1l [} v Vv Vi Vil Vil
Participating
) 25 44 81 100 99 113 115
countries
Websites shut
153 297 13,495 18,629 13,763 11,863 2,700
down
Packages
. 11,164 278,524 65,000 143,709 534,562 618,191 171,304
inspected
Packages
N 2,356 21,200 7,482 50l 41,954 35,206 50,852
seized
Number of
12 87 92 169 213 434 296
arrests
Quantity of
medicines - 2,300,000 2,600,000 4,353,193 10,192,274 9,695,815 23,530,553

seized (units)

2015 4£ 5-6 H#Y OPSON VI f8#&{TEIILA 115 {EEZ 28 - B T E{E
477500 ESETTHYEESL ~ 269 AR HEZTE TR 2 3 ~ 2700 {E4E0ER LR -
Ho o a7 A I R LY 1% e
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Trafficking in lllicit Goods and Counterfeiting

Detailed results PANGEA VIII

Inspections in postal hubs and other facilities
171,304 packages inspected
50,852 packages seized

296 individuals arrested for various offences
Selling medicines without a license
Operating a clandestine laboratory producing counterfeits
Operating websites selling illicit medicines
lllegal sale of medicines
Supplying unlicensed medicines

23,530,553 million units seized
Estimated value of 75.3 million USD
Seized medicines belong to over 20 different therapeutic
categories
Erectile dysfunction (ED) medicines most commonly seized

2,700 websites shut down (domain name or payment
facility removed)

+ 546 adverts also removed from auction websites and social
media platforms

Dietary supplements accounted for 1% of the seizures

(Z) » USP BB meEkiss |
AR Dr. Jeff Moore 3 BUSEIIZE B & £, AR S0 40 ES
i 24 « SR BUK S BB SR A T AN RS T2

Dr. Jeff Moore 1£ 2007 £ A USP #E{FFIEEE & (scientific liaison)ili £ S 25 fE

— =N RS 2 & L EHR AN 2.4 (risk-based food fraud prevention systems)
Hrha & USP &y & RHE (USP’s Food Fraud Database)fE Bl USP 455 &
ihFEHRFE S | (USP’s Food Fraud Mitigation Guidance)fy4g#E - Dr. Jeff Moore [
HE T RS EF TS - T AL B R oA e il DUEDHIE AT gE
ZEOBEIIS R e T E S BRI 15 (E4HA% K 40 AR [ Dr. Jeff Moore
TR EEPE & AR I A 2R 2 €(Codex Committee on Food Additives, CCFA)
USP {3 -

[P B EAORT Fd AR > AIENERG #2(The Times of India)jft 2012 FEHYHHE
RIS Bl E PO T AR & 2 AL TRl S RS T S LY T0% 2 a3
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HIRBHIIEI > FEm ] RE S B KEOR A\ R &HE ~ BERE Y8 S PR Z SR DLRUR
IR © FEIE TR i SE (Bloomberg Business) it 2013 Sy —RS(E
HE—FRE BB ERZE @A HT PN F DR (RARAY E RS R
EEFRE - R AT - BUEREE 2001 SEEEHE H B LT
EERLIER - AR 2 (% - e TEEAEORRESERGIEE WD - {85 ALW
O EIHIR A A [F] AR A (B RS 22 52 - SR AE TP U 2 PR (B M R 5h — B T

SO {3 P TG B S B s e T SR (BB o B e 2 55 B DA v (B R BB I

LA o Beand FRICR 4 A PR A A R A > B FAKBR 1 AT REAE RS
RLOR EVEE - RO NBERIVE B R 2 ENEE - WhRma G e
EERBEE - B RS RYRECERREL - A RRVAE RIS > (R ER T
AR Z B hn » R A REIERCH B SR E R R MR E LS RIEE &
BHERAVIEIERE > INIES G s B RS A - A Refe i — B RHIH
PHE e RAE BIPR EA IR R AY B -

AR b EEH S A R A AR s R an A A B AR R S iR £ Z1
BT FHHS S AT A LR EG LR - e ARG B B - EE TR
RHER ~ IR B P an T 5F B 4 A FErn B g b - HE M MREERA] - (HRT
SRR E B IR B - Bt IR B L - iR R s BN & hn
SRR 88 A TN AR s S e L TRy Ak 7 SN T % (H BRI E Ryt
RETHREY ~ SR 2 - SRR R THI R AR S IR B
T R EARH Rt TE R ana EEH R A NE R BB R B X
SEE AL B (095 2 A A PR B A 5 HL R R RO i b A2 T
e Z RS o DUESIEFINE Z By -

A Dr. Jeff Moore B[IfH] USP ¥ & i FRUAT S R H Z T 247 - 31
L T FTE A BV R 7T (ingredient) 41T 5585 R 14 (vulnerability
characterization) 73 Afr » Sl (ACHE: LB =5 (R P At 2 A B AR LT Y B BRI B > RS Hhd
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Y B SR T LA U 2 R R 6 1T AL - IR G A3 LR
S0 By T ERATILY T 20 > USP R T SR TE 1 49F1 % USP aritaEiK
EERHRE - USP 48 & SR 3 B USP fu i (B2 BN $(Food Chemicals Code,
FCC) » LU FEIS HISHEE = A TABILAS 44 -
1. USP f it i
B S TED A SA B R B R UB % 8 3 e FE s
BT A R AR e R o R R P O
ISy » EARE TP B SRR % - BTt B TR A
FURTHE | it USP 842 1980 48 DUREL A S F B AH AR AR
I A e P B By USP e b EBICRORIEE o A% 2R
A4 2600 FERORL » Y 600 TR -
R — R SR A TR SR A ok
—37(Unique ID) - R AE(Regulatory Status)  # &8 (Report Type) -
OB 57 43 (Ingredient Category) ~ [543 (Ingredient) ~ $2{A35i57

(Adulterant) ~ FEECERI(Type of Fraud) 52 #5757 (Pub Year) °

Unique Regulatory Report Ingredient Type of Pub
Ingredient Adulterant
ID Status Type Category Fraud Year
Food Ground
36539 Other Spices Spices Replacement 1903
Ingredients pepper husks
Food
36537 Other Spices Spices Cracker meal Replacement 1903
Ingredients

Hrp AR B AR B ] 71 Ry B2l SUBA(Scholarly) R AG E R
(Media)=s  FEFFHIRHALES 7 1857 Ry HU(Replacement) ~ 775 /lI(Addition)
Jef%FR(Removal) T HUC ) SEAEEME B HITE 500 TR R 73 27
HohS EAH Y IR Z 32 R o7 5E Bl HUR P AG Rl 5
& (vanillin) SR AZCEE 50fE ~ DUEYPIHEURELRES: + TR0, 245
FETHE AN RIE Z 18 N3 EFEATFAE R S R oy o Z I8 Ry oy
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DI SRR E RS 2 B E  BIAAE S E e B0 R gk 2 %
DISRERE © T RBRR ) RIRAEMEE R B 2 B0 MR R 7 e
(BRI RERR - BInSEReE T I pf i S EE RS (RS ~ AREL
o) SRS B % PR AR B 5% A AR SR -

EAT IR B T ETED 2400 TR S LB Rl TP R &
AFFHRACEE DR AR ILITEFURHE A 25 2 A Y A3 4 e Sha EIR AT SR R 58
AR iR FELETAN S RO 3 38 4 B S I SRR AR R R 5 7R
Rl 2 B R BRI - BIA0EEE 2R A5 (maltodextrin) 81137
HRicH(spices) W » AT LASEHRAE USP &b P Rl th 2 S ¢
A By ERZ 408k A EOHAY  SRTRORHIE 2528 350 FE R ina BHREC S -
& T T4 223 RSBy » Horf 35 T B A H 2 AT RE S M B 22
IEREE (LR - S LaYE)) » & LaTA - ke EEE
PR LRSI - R FERZ IR A R TR M E RIS i (preventive
control) ; [T ZREFRENE Al FTELBETI L - PRURS A S 3 AR OB B R
BRI - NOR TR R L E I -

2. USP 4R &b s PGS |

USP ¥ rRES 4~ KOB BT EIER H— B4R BdE5 | DL B 1%
PRI H B 2 TEE A B R G i £ 4 (action oriented fraud mitigation
system) DABEREL =1 BB JRURHE Sy - W8S il & 2 BT RS » adES
FEAEVURNER > 371 R + FHEAF5FS (contributing factors
assessment) ~ 572 E B2 (i (impacts assessment) ~ F2B8 5EREAL A 43 f
(overall vulnerabilities characterization) i & f 48 M (mitigation
strategy development) » $13F 7 fi HP g — (8 U o3 BT FEAEE LT _Faft > 57A
DUk B LR R 38 4R

(1) HRRAF-RF A
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BB ol et — S AT AT B TR 2 2 B
KPR~ (contributing factor) » fRIEIFURE R 73 2 BRI R Al (A
HRA T A gk gu s 4 2 B sk - BRI IRIZEE L
TR T 2 SRR AT & 7y Ry ] 42K+ (controllable factor)
B i3 £ 5 472 IR F-(uncontrollable factor) » i HAJ 2 7efR P12 ik
JE§H (supply chain) ~ FERZHNE (audit strategy) ~ BLIERER (%
(supplier relationship) ~ /i Rs i B B2y 4o 1 s 2 JFE S 40 6%
(history of supplier quality & safety issues)  JHIZRAE (testing
frequency) ~ S RTTIEBIRIRE 2 BUEIE (susceptibility of quality
assurance methods and specifications)Ei 4% EE 5 HIHT % &
(geopolitical considerations); R AT E 42K Il & B0 G JT TH
5% & (geopolitical considerations) ~ FEHIJFE 5 (fraud history)BH4%
b HY R (economic anomalies)

BBYZER - T R R AR A L E R SRS MR R
EHEEAEARS A EMLESH - GIHERERYIR (raw
material) ~ JFUHK 77 (ingredient) 2 /€ i (product) B —FRFE Y AR
FERAR » R34 B S EIAY SRR R - Bl A A
TEAE IR0 A AE BRI > ELR% BRMUR 0 R R N ) A2 o HoAt
B Z RO S » OB TR i e HL AR A P A 22 KRR
BRI BN Z MRS 2 5 - DL EA BT 3 H R S AL
2GRS > FE SRS TR P REMERE EL IR - A S
AR B S A L ST F B 2 SRR o) 2 TR
E BT 5 (open market) » HCATREMEASE 42 T #RZIFURE A
Z A EIBIE RS BA R 2 B G R A iR AR
BEHEE Z EVHEE AN - RILSE B R PR
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)

NS A AR M T ERRE DU S R B S > AL
AT FE tH Z S9RAE RS -

5 BRI Z in PR UTRBIFTE T e Z RIS > (R
IR e R T A A B e 0 Z B (selective) BE B — 1% (specific)
EARTE T RS R RGO R R
AR B hRSE B H AT IR B ka7 A B A s 2
FEVEEE M - H IR FORIE T AT T E Z ST WS AR (E R
AR WA Z RAHCREE R > QTR Ea 2 558
YR > N2 > BRI T Y iR )7 A 2 BRI R

— A e o B AE EE EE AE K AR B A T AP R AE

iR SRR > QIRZ R 2 i B B RAEROR > IR
O 2 e BN A% - NI A R g BRI = HY 9% > B
A - IR 2 B4 B T (Rebaudioside A)FCAH R H dn B 22
BUK - BB A SRR R T AL MO A
P L B P TS AT - (S R R 3 Frr 3 BE 2
GIRAE R - 55— J5Ta - WISR(E A1 (pomegranate juice)
TE R R ST - HHSRZ IR 3 AR B AH BB R e H R IR 2
SEMERE > HAEERAREREST(% Brix) 2172 F£(Hunter color)
ETIEEE R Z o B B RAEROR » NPT R EE 2 55
BT R -
IS

BEPRFT A B an BUFURT R AT RE IS B and FERHY R > (I
FRAFR L R P B A G IS B AR R R

GO ERYEBR ST R HEHE BHEES - NIILE R &L
SRR BEAGRR ER T e B S iE SR E R R B
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AT -

s BB HE AR —E st S B B 1 e TR E
MEIETTRHE 2 0508 » FE Ay Ry B inZ 4 (food safety) 4K iy
B (economic impact)iE [ {E 57 » S5HMHEHERIE 7[R 37 R
FAEABAENIZRA T (potential multipliers) » Bl & AT & E EHY
#2 ik (focused consumption) ~ SEHEEY 752 M (nutritional
sufficiency) 5. A % {2 L (public confidence) ©

it A ROR R A TR R EN AT
E¥ A E 2B - SOR BRI B EEE A HEE Y
IEANELE SRR Al a] sE R R Bk ET B s B E ] -

—fRIME @ BmdFATEN  BmZ e B FERE RS
{RsR oy Al IE RPN BB RTS8 A4 » 2R3 4 B en g EERHY SR
WIRZE B RRREGE US4 (BT e N AR e R H S
BRI RIS TR F 2 PIEAL B P I =25
W S AR IE R A B - HIEE RN R RIS B0 A Bk
A2 Rlor IR R 2 e F (BUREEBE) -

S—J7H - BeEEE PSRRI TR RN B
ZE EANZRNRUE - IS RaemEER s a v ERRE
= BEE D BRI Rt e AR S B AT B R
TEOE RN R E R (AR e afitm) - FreEsHE (R -
HENTFRE D) SFE REI(HEEEEREH)E  FaaR
st etk 22 » FEEARE s B iR S e
B R - MR EREREIEFEEE - & RNEL A
BT PInE F—&E A T A S B R T EEAA
- RS RREFENEZFIIRPRE R ' mEL S e
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3)

RSB ITHIAR R -
Brons FCEE R SO BT BN B B n] 7y By EL R
(direct cost)§ifi B2 A (indirect cost) «

RN & E SR B TR R A S0
UyiE B8 A RAVE MBS Mt —E& M - 1LA - Bl
amf [BIEE sny EEET F2REIR TR —EREANLE - &8
Em A - NEIHE - BEEYRE - HEEE - fERNE
S~ FEHCER e 2 A THHE SRS ~ AREE M ROEET
AR Horp DL R 2 AT SRR o YRS I - SR B
ST DA R AR 2R 22 i &y T B -

FERE A RIEEAE LA - HEB S E BN (5
f - B2 ERME T e e B R g R s - miEAEE
#[E - BN ORI ET S A RIS E H BT IS RS - R
EEEFERAFTSEENEE ME - EEREFARE - &
JRZEHRVERR  OHEEEE T BAER R A e - EEE
S IR E S MA 5T Al IR SRR A EIHI(ERE - fERE
AT G e 2 s B e Y EIFR R - B R
3 e S B A ARSI -
BRG SYRE R I A

Ry T et ¥ A e Es AR TR ORI I R 1 A Z B IFE ik
HEICIRRE » WVRSFEB R AT BRNA 570 Bl i Y
i 2 &5 - FIRFERNFR R - BRA T 2 s 45 R B 2
{8 S AE R T B LA (EISEE Zom > W& AT S B Bl Ry B
GBI o WARER LSRR M E 2 5 T S R AR AT Y B

iyl

i
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(4) FfEedr g s
SERCEERG SRR AT IR HY N — 25 B Ry 3 et L i S HREHK
RAEORNS - % RS B R Bt S IR E Ry e B
e SOPET R 2 PSRRI RO AR IR 2 R b S 22 T 2
R TR AT YRR - 2RI 4% B RIS Ay S8 e T
FE—REAE > TS B R THY - B SRR e S E R
RTHIE - ElAT R R AR SR PRI NIL AR
ST H AR HET T4 R RS A AR T B I -
3. USP &anfLERYE A M
FE T B o FRRHY AL o R ROE TR BT R L oA
LR Bant > EHEAE AR BET R AT DR E E AR E Bt
TR AR 2R FERF PR A LA Z ST > INIEAE USP &ibn
(bR A — B Ry i 5 71k s R4 (Identity standards) - H Fif#%
TSR TR A1 (Pomegranate Juice) 2 S5 - HAHHARECHL &
B Ry HAE B o N EYIARF & Z R AORERRHER ~ 1R
BEARIE FOR MR S A TR B ~ LIAURERR A H BB iR & &~ IREhRFEII R
FEERAEH R -

S ~ BRIz BEE
RIGCEFEAVEEE Dr. Connie Gryniewicz-Ruzicka 2 1998 & H & BN 17 AEE

(Wayne State University) EUfS{EERER 527 > A6 H Y 2005 52 H #EFERECRE

(Missouri University of Science and Technology) B {553 AT L2 1E 247 » B 2005

10 HhnA T A & i EEY)E H 5 2 £89) 7 A7 BP9 (Division of Pharmaceutical
Analysis, DPA)-Dr. Connie Gryniewicz-Ruzicka % DPA Bt sitfs s B ATk S -
ST EAE ST SR RS S M BT T A R R 28 R D R AR R 11 R 2 FE A O
SRR CEET BT AN E B8 m 2 RRE M TR S 2 e - BRI TF £ 22
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FIFHEET Bt R B R ~ A atgecE e et Mg e o -

P e et e Z SR MR B R B B L AR 2 3 > AR e Fe
T HIE] & REEYIRI IRt B 2 $E N - T 55 B SR 2 R e he R ERMERY R
HASOHE AR AR - BNELFE > R niEy R EE R REL —
EREfr - SRaT H DIRHE B S Al e e Ay e Bl e M 2 PURER R T A, -

Hrp—IHE R RYER T Z 5l Ry 12814 et (ion mobility spectrometry,
IMS) > H—{EPREE ~ rIEERVEREE TR - KRR DAVE B EHRES » HAlfE 1
TTENEIRER - BT B G E B AT E R B Ml E RS AR L e YIn s
2 O HERE Ry - AERVEE T RHEE T 258 RSP IR A ERE
RO RAR T AN R ER - Bl E AR ER N E T FEAE
SRR SUEEE T TR PRV E > A EEE - K R
AT o7 e

HET B CRE EA W REIRAY - 735l Ry s B4 (benchtop) B M= (portable)
ForPili ELEREE T AR SHEE > U5 SR A BSR4 SR e st - HE
AT B R A B R Mg B e AL h > AR IS S A R H
T EMEEEYIR ST - T RO G EHIE M5 > RICER AR dnall 2% 22 55
B EHEERE - LURIHENT U LA (LC/MS/MS)ET THESY -

SR b s SRR - A 168 {EIRHLE T > 4 153 (E 235 > Ll
RO AT ER I VB B R M T T HERRAR - 140 {HZE fnlERE R B 120 > 13 (B mntfEsy &
2l MHEER 15 [Eethikan - DURTHENT Rl VE S A THER R > SiER
{Fy - FHEA_ESERATA > el B T A Lal 2 DRER T A BB LY Ry 92%
(140/153) » F5 521 Ry 0% (0/0) - BURILIAH RAHEHE -

e - [EHF A A B R TR el BER G A BT e B e Z TR
KBRS i > T B Rl A Rl - AIILURAR A sR I VB B
HEITHESY o IEHUGENE 2 GERAT ¢« 4E 120 {EIBHEERT - A7 73 (H 23R4 -

T
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Hh DURHH T Bl B s R TR R - 55 (& sl RA 205 - 18 (kM
MRl Ry fiis hy 5 TEER 47 (Efa itk - DURAMH B Bil=UE RS FfE TRl %
B2 o AR 119 (BB IR E R - A 102 (E 25 - Hop DURHET
BrUE R A TR » 99 (B MR R A 12105 - 3 (R iRy R il 5 1
B 17 (R - DURAE T Sl UE R R A THERR 1% - il - DA R4S
SEATAN > DAMARER DT AR ER L 239 (B i - (AR RV IE S R - BURIEDTA
A RO AR B e 2 B

FEARZE > Dr. Connie Gryniewicz-Ruzicka i & 482 48 5 FH it T8 CaL B T
R K Bt P 2 B A - A N B R B R E LY E
W HUERA ~ =R - BERRE(LEY) -

() ~ TWHEEEHI TPk

A5 HE AR Dr. Dries de Kaste 2 1979 41 fal A& 2 ZEAR N I AER
(State University of Groningen) UG- ZERIETEENL 1% - QTP BHITRF T RE

(University of Amsterdam) Jz 515857 ) 17 A E2(State University of Utrecht) Iy 55 %%

S 7%(Quality Control and Pharmacopoeial Affairs) & Hf&(E 345 [ 2013 4 1 H
LA Z3 T 2 B 52 N HL i BE R BRI 52 ¢ (National Institute for Public Health and the
Environment > RIVM) .~ {&E# {3 1.0, (Centre of Health Protection)}&{1-& 5%
/g\ °

TEE AL > Dr. Dries de Kaste /44 T F& B 78 i IR AN E 1428
Y1k 57 (active pharmaceutical ingredient, APT) Z i@ EIERAVBREY - 1 ERIIHE
B RmP 2 IR ARy EE R EEY) 2 TEEEEYIR ) - R B LER S R B R s B
A1 BB AL S R AL SV TR EL AT « AT FF SN EIER
R R BN 2 FE B ELR e - FRIG ERE B fi S RIS EEYIR T 2 IR GY)
(analogue) » HIN GBS EEEYIR &SR L - W BRI BB - $F
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HIER Y 20 » N A B GAIERERY) 2 iV L2245 RE BIAH R - K
B TIEATASE 7 PRIEEETEE » (51400 - JakiT i (Viagra) - Ry R B 1E 2 METHRE PIHEIRBRESEY) -
HOEMEEEYR Y By sildenafil - R B SEE K HAERGIETT (LB SR 2 G
(411 : homosildenafil + hydroxyhomosildenafil ~ thiosildenafil - acetildenafil
piperidino-sildenafil <) il Af& Gl 70 im0 B A H B CE MR D RERRERE 2 D3y - 5%
HU A AR B BT B RS A B

FRIE 41 > Dr. Dries de Kaste B ELRZR 3= 7T F A ZRE MM TIEA
SEYEMER G 2 B B - HE ZRE R FC A Craze - HAHROR > &8HR
Bate B aH — AR B E s 2 oy » B+ CoHiN » FHE—
& ISR Mg - WEsEH &SRS B N, o-Diethylphenylethylamine
(N,o-DEPEA) » &8 % 32 mg/dose ° N,a-DEPEA Jy— gl IZE T - S]]
serotonine ~ noradrenaline & dopamine 7 FfUR Uy » Hor 45t EL 22 Il ap
(amphetamine)f$i{ll - F—IEEZIARIIY) -

BRI fg HR 85 2 g i R R IR AR ISR BRI o 2 2 A RE R
BB - BURHSRER MOD AR Z VRSB S (F - IR RN 240 - RoHles
SErfE R Z BN STERERE S S AR INEN - v AL RIHIE B
REUEE » FEEE DUR D IR BRI 2 3 -

(1) ~ A DNA 717775 R 2t S R RS B 0 (A2 K

A g Dr. Charlotte Simmler S23E AR R AT R R EEEEH A
Fy— T8 446 2011 4> Dr. Charlotte Simmler /il AGFHIEE REEZ HIEF3 12 (UIC)
TEYIRE Bl T anb e G (UIC/NIH Center) - JE(ELIRHIFE S - W EEAS
YIRS Bl e Z UGS 0T - F R HEAEY(Glycyrrhiza) - i RIHTE
YRR ST o3 A2 BFEHAE 57 - & NMR (QNMR) A6 %) DNA #5734 -
H Al Dr. Charlotte Simmler Fsbf5EBhHE 2% » TRE: UIC/NIH HUL BT ILHTR R
FEBATH EEHTE G - BT ~ HIEERE SRR - DU i ki - 0
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B R IRFE mubF ST IR AR S e

TRV B RIS R A B (I 5 BB LR - S B 574
W PR R (R AH AT 2 V0t ~ (DN EFRIIAE Y R A BER RIS REY) - RIS ZH 2 YY)
AWEYH LAY IR ERIIEY) -

AT - DNA AEWIRES L3290 2 fEA e © 1. i BEY R bl
2. TEYIESCHMI R YIS 2 SR - 2RI > AR i Z SnE {2 {RFE DNA 4=
VRIS A SR JRAS SHEY BERRG AT DI SAE IR Ty Y LA » 73R R IR
FNMHEAVEY) > HAEPI EEHR A —E M YRR T SR ST B
73 ~ BHEGRA: ~ BB RO A FEAFRTE A E - NIE - Aot iz
BHEEEEHE S ERT -

HARRUEIL T > marih e & FEE EERN YY) RAEY B AL
TIo3AT > IR LAE AR Rt — 2750 - AHEIAVIEY) - EUEEARCER E 57y
SRR RG ST - TR ARG EE S B R AT > G 73 e 2 EE YL
EEOUEHSRET T - SRR iR IMEY & 0 B Z&GaHE - A EE
FHEYIERS R 2 i o BLEEEMETTE > DL DNA AW {5 ol S 8 e s .
kL e QRS Rt ot AN EYIIREE R Z R T5 7k -

NIEE > &5 DNA AEP0RES S (R Re S 0 Ay B & 1 578 AT AR AL )
B - RRWIFELLH R (Glycyrrhiza sp ) VIRESE R Ry BIRIAETTA - (BE: Kbk
# o (FEst B HEEYRE e - DL 4 1 RIF/RIEY) DNA barcode
FYZEIA] rbeL ~ matK ~ trn-psbA Fz ITS i 5I¥IFE > #238 DL @izl HAfoEaE (1H NMR)
FEITERT AT © WA REUR DNA T AR ARG S e = 0t
AR AR GY) ~ M R A H SR 2 i - et H EE s et ean—
(&= PR iRER 5% -
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Classification

o species ID,

!g'lll | {ll \III."H'-.I- f I"u mixtures, hybrids |. o
< A T C v
s DNA authentication

> Pl

Metabolite pruflllng

. Akl J_:i.ha.l LA Ll AL;

h 1¢ h J¢ h ] NIPH

'H NMR UHPLC-UV
(Simmler et al., 2015, J. Nat. Prod., 78:2007-2022)

ON) ~ ERRE R TmRs Z Yy - DU RSB

S8 35 Dr. Damon Little 72 2004 EH 5B /5 A E(Cornell University)
TEYIREEE L% - IIASEIIEY)E (New York Botanical Garden, NYBG){#E
£ Dr. Dennis Wm. Stevenson FYI#H -2 IHFCEE - A YA Y)FRIE(plant DNA
barcoding) 5 T H K 3T EP)EHIT © 2007 £ > Dr. Damon Little #E{E4LIIEY)
BRI B > 2014 £ FEE T HEIEER © Dr. Damon Little H AT
Je& EH FASE DNA VRG> AR RIEEEE N Bt o] DUR(E LB bt -
Dr. Damon Little FRFA4H4 T T2 AE(City University of New York) ~ ¥E#H 52k 22
(Fordham University) % 52 EF B FI# 57,0, (Montgomery Botanical Center){f& (T3
ETAE -

ANDORS TP R EERE B AR RE YY) NI TR B - A DU MBI AIRE

SR > EE SR T (ARZE KBRS )% - ATREZEIELHED 7y DNA B - {2/

i BEAEY) DNA (VWY 200 i B (1528 AT FIIFH DNA #2545 1E(PCR) K2 DNA ZE 7
g o il LA BRERHEE N DNA Wb e 5 ETEL Y - ARt 2 "
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HE -

Dr. Damon Little ARZRHER B 2tna Bty - PR 7 7A0Eel > f&ig
DUBE ST R B1- > 8REH TR > DL DNA tRERIERfig(PCR)4E & DNA 4
PIERE5(DNA barcode) 73t » A AU Al & B I SR i e an T H.
procumbens |3 > LN EHE P NILAI T 4E -

1. R EERE R e At Aa B
F4rHY PCR [ ffE 5z DNA TEFP4 R Z S ERRETHVH A L &> BE
TRy B AR E EERAY A > LU NA T A e EFTSE] DNA &

| =

=
(1) B A [FERIEMALCANAHE K 25 B FHAYS) DNA & & Alge N [H

(2) &EhITHZERZ tnhe > F2RH R AT S SR R R AT RE 2L DNA

e Ml
(3) ZEHUG(FRCIAHEE ~ IR - pH (EBEA S BB E)RYR
El

LI DNA By 55t 53 FAE Y 1535 7T HEME AN RIS 1% DNA B
24 - DNA JUH 4RESHEGE£HET PCR . DNA SEFF) ~ S885( TS5,
TEFERR) © BRI 2 AURLR - S5 AT FTAEREY DNA % -
2. DNA MRS BIJ7% 53 i B
(1) 3FEL S (universal analysis) © (5P T 11
I8 FE05 [ F-#f(universal primen) 47 PCR 2GS &7
{H-ft 52 F5(Next Generation Sequencing, NGS)8¢ Sanger
Sequencing - 4RI 15 B Z B B (KA A YIS -
(2) EHERI S (targeted analysis) © (5B PIR E 1)1
WEEHREEIRSY - B B ERRA T TR %
S+ 145 [ T#f(Specific primer) #/F PCR FFE4E & NGS 2
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Sanger Sequencing ° RIEEREHEFIVIIE > & 2 EHERAHITHY
Pt > (BEA N EEELAS MY
(3) HEAELIIHTEL H AR S AT L

Universal Targeted
Highe B NFEERT D TR 7 =
TR Y TR yass
AMEHIRAIY) yass TR
e IR E Vi e ARG
HEERIVEELSH e ARG
AT EAE M yass yass

EHRBSHACRA  FURTE PR - BB S HTELRR S A
I+ ERRABAE AR YA - AR E RIS - SRR
ST AR B s E R
2. BEHSHEH TG
b R RS A BT R 2 B R R )
c. BRI MBI LR S T )
. JEEFA) E AR 75 A IERERA) B Sy
3. DB A50
I 5L ITCR M TSR (Harpagophytum spp YAE TR » F71E
AL b (Kalahari Desert) R 4702 45 (Namibia Steppes) » #
%4 Harpagophytum procumbens B H. zeyheri 2 {EH/fE » ] §E 22
B 51 S0-60 FERET v.s. 2 51] 20-30 JEHE T) - GBS MR
S0 2 YOI T4 » AERARIRFEIRH H. procumbens J% H. zeyheri P
LB NN 55 R R EEIIRE - BE51 - 263580 > H. zepheri
A Py BN EO ORI - 17 SR TR T R S
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EHTA > ABESEDNER AN H. procumbens [z H. zeyheri Wi °

KIRHFTEH A EEGRHAT psbA-trnH FRABHEEHT AL DNA FiZ A= {bS
5341 (DNA mini-barcode) » DA 5!l - L EERE G Ean T H. procumbens
Ty (B —1= 1.00 [95% (S [E= 0.71-1.00] 5 FEEEE= 1.00 [95%(F5H#
&K= 0.70-1.00]) - DNA mini-barcode 31 A] izt EEI TG AN E & H.
procumbens " FLEERE B T n VAR R BE AR (PCR J7 AR 23 EiRAS -
Horpr 4 (BB AR R > AR 17%) - PCR it pICEIHY 19 {Elfnfa T > 84%
& H. zeyheri > 16%[EIRF&H H. zeyheri J; H. procumbens > - & H.
procumbens HWIlgag o tHIT45 SRR » It DNA mini-barcode 4347 ] {E fy
R TR B T BRI SR T 04 -

(B) ~ RmYiEsE A

RIICH L Geoffrey COTTENET B304 S5 SL0/19% 1.0 (Nestlé
Research Center)ARIEESE » BF 7 TEVIER AR B BERES © 1. BRANUE &
an(GMO)E BB JT74 § 2. Win ~ B NEYIE Gy 2 VIiE#E ] - Geoffrey
COTTENET JNZEUNEER{LZ B & (CEN/ TC275/ WG11 " ERMUE Erin
(Genetically modified foodstuffs) T/E/NHAYEK & - [ /2 B PR AR AR (L4 4% (1SO/
TC34/ SC16/ WGS) " 4y AW izt s 4747 17724 | (Horizontal methods for
molecular biomarkers analysis)Z E &Rk 5 -

2013 5 BB T BERE TN BadERE R EI T RAEEE L
HERHsZE e BRI SR - TR B s S B — 5 R ANTTE)
TR - B HEEE  oTREE R E R E RS - LA
B2 > DI AEHY AR (meat powder) 5 75 53 5l Bt EERHY H A

RIEE - B TARURIA SRS - /RS I PR e YRR A S 70k - Ry T e IR&E
BN T moie e AR - AR RN TR anZ H 0 T AR T A- R S
##)Z i€ (Polymerase Chain Reaction, PCR)FZ i1 T Ml - 2810 » PCR J77A{5244F
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FEARIEIRIBRA] © (T AR - 525 5-6 fd - W04 ~ 5 ~ J§ ~ FEROKEE - T4
oK PEIERE TR R CERR B AV R BIA ) RSB - BUNE LB R
e s lE] - PR e e T AR LR PCR &5 & DNA ZEFF(DNA sequencing) »
PRI A DR & 2N IE & LAY RE T2 A IRAY -
TEREARHTFES 44 DNA f4f#51(DNA microarray)ighi /575 Fr 1 KAV
e~ EROTN > AT ~ B~ LSBT 32 TEPASL R ][RR AR o HLAIITSRIR< 1%
(m/m) » BATIE ~ P H B A G Z (R - A ERTF A7k Z Bl - DNA
A=WMPRHS K Al LCD Array B s DL DNA BBt 2 o 1A YitebaTrik - a]E—M
EAL NI - RN EEZ T > RIERIRECEHIZ % -
Chipron Meat 5.0 LCD K

One experiment to know 24 animal species

—Cover 24 species in one experiment,

—Perfect experiment for First Round screen

—Find unexpected additions of animal material. Traditional method cannot offer!

1:"._".;‘-“"'

\\\\\\\\\

Y P £
S S | |

e e i 000060000
LT 00000000
‘ ‘l'_ ‘ 1 ‘ ‘ POPOPPOPOOOO
BN R P0OPOOQDO
~ Meat 5.0 e PODOIODRDDD
[EJ 0416-001-000 E (OO0 e
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. Name Species No. Name Species
Hyb-Ctrl Hybridization Control

Cattle Bos taurus, Bos bison Red Deer * Cervus elaphus
Sheep Ovis aries Fallow Deer Dama dama

Equine Equus caballus, E. asinus Springbok Antidorcas marsupialis
Goat Capra hircus Canine / Dog Canis sp.

Camels Camelus sp. Cat Felis silvestris

Buffalo Bubalus bubalis Chicken Gallus gallus

Pork Sus scrofa Turkey Meleagris gallopavo
Kangaroo  Macropus rufus / giganteus Goose Anser sp.

Hare Lepus europaeus Ostrich Struthio camelus

Rabbit Oryctolagus cuniculus Mallard Duck Anas platyrhyncos

Reindeer *  Rangifer tarandus Muscovy Duck  Cairina moschata

Roe Deer  Capreolus capreolus Pheasant Phasianus sp.

*Weak cross reactivity of the capture probe for Reindeer with pure Red Deer and vice versa can
occur at high target

V) ~ AEYEE R
ARECEEE Dr. Jonathan Deeds BB & & B { B L 2B ER =
B LERIFE (Regulatory Science) IRV » FRF I E/KEM B ML ®

KRR 5 i B K B 5%  Dr. Jonathan Deeds i3 B B R RS 420 L1ERE

g

[

RIELFT(Marine Estuarine and Environmental Science)BU{5: --E2 {7 » 2003 4FAE(L 1%
FAS5E] FDA JKEESRERFT - BT EAEH T &K fn T RN R AV AR f B R
D)2 RS I 128 )7 3% © HT4EK » Dr. Jonathan Deeds 4588 {EIICEHE » BT S
T H SRR YER 7% MR E B SR - I H 58
TR P e 1) 5 TR BT

A EEET > Dr. Jonathan Deeds g#it 2L DNA R 2 7314 VE2 K Ehn )
TESEHI7% - FIENSEEVEE T EH » MEE B/KE m AR iR
RFETE

1914 > (&R R B B i an s T R (FDA) AR R E2] — RIE R © ke
AR R & AR B T8 2 R KE SR Ry P TR — - ER

37



TLDAZK - 50 FDA f2 it —20 H BRFERARR /K a2 1Y i85 4 (acceptable
market name) » 7Kz AR R VAMERD /K E < VIt - BIATG AT & HigaRE -
Ryt > FDA F2 AL SE A MNIREE 5 (1 A m B2 /K dn 5 8  FE E T - R
TERE(E T4 g SR iR 88  [HAh » FHVKERE SRR - HE
HEEENE R A AR - HiTa FDA &% i Bl s BE iR
(Hazard Analysis Critical Control Point, HACCP){J#5 » TFHERE T4//fe 2 58 200 50
HY o IR AEEBIE 2 AR IERE 155408 2 /K E A AR - AR [F152
YR Ha A m] e R, » BKE Al R 38 SO BB IE LB A H YR
& o ST IIE R CFSAN B Eh/KiE iR & 145155 Project Fish SCALE (Seafood
Compliance and Labeling Enforcement) » Ry 7K i S Vs Bila B2 Hny — (i
%t b)ik -

IEETE 2 ot R 580l B ¥ FDA DNA JEF7(DNA sequencing) 2~ #)fi i il A
71 o EFBIRFEEMKED RN ZFFETER - FDA AR A FTE Sy m g et
HEAZBETAN - S5 BB TARES - FRIL A1 > HAMEIA ~ EIPR
BRI 7K dn b SR AT IR B S e B (LA » HEds nT f FDA [5]fERE
TN R K B i FECERAE AR SR E 2 7K i S i K A B P BRIV A R S
PR > GH05ER FDA PR e Bk iz ofH BE <~ 2845 SRV RE

U.S. Food and Drug Administration R seaeron ) En St
FIDY/A

Protecting and Promoting Your Health L SEARCH

Home | Food || Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products

About FDA

© FDAHome © AboutFDA ® Transparency @ FDA-TRACK: Agency-wide Program Performance

& O

Browse FDA-TRACK Program Areas or Center for Food Safety and Applied Nutrition Index

Fish SCALE (Seafood Compliance and Labeling Enforcement)
Download XML file | Related Links | Subscribe to FDA-TRACK Updates

Description: Seafood is a highly valued, globally traded commaodity, involving thousands of potentially marketable species. With over 90% of the seafood
in the U.S. marketplace being imported, there is both opportunity and motivation to inaccurately label these products for economic gains. From FDA's
perspective, accurate labeling is a critical first step in both assessing potential risks associated with certain seafood products (i.e. processing related
hazards, natural toxins, allergens, etc.) and in assuring consumers that they are getting what they pay for. The Fish SCALE project, performed in
collaboration with the Office of Food Safety (OFS), Office of Compliance (OC), and Office of Regulatory Affairs (ORA) involves the development and
implementation of regulatory genetic methods that will allow the FDA, other regulatory agencies, and the seafood industry to confirm seafood labeling and
identify at which step in the supply chain that these violations are occurring.

Briefing Status: ON HOLD
Prior Briefing Status: ON TRACK
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Milestone Description Milestone Date Milestone Status Milestone Completion Date
A. Develop a regulatory genetic method to identify processed fish filets 4/15/2013 Completed 4/15/2013
B. Build a reference library of DNA sequences for commercial fish 4/15/2013 Completed 4/15/2013
C. With ORA, equip, train, and proficiency test multiple FDA regional field
laboratories in fish identification methodology AASE013 S LTS0S
D. Develop an on-line repository for Standard Operating Procedures (SOPs) and
for DNA species reference data for full transparency with other regulatory 7/15/2013 Completed 7/15/2013
agencies and industry
E. Make this on-line repository cross-talk with FDA public resources for proper
seafood labeling such as the Seafood List: FDA's Guide to Acceptable Market 7/15/2013 Completed 7/15/2013
Names for Seafood Sold in Interstate Commerce
F.In conjunction with OF §, OC, and ORA, perform targeted field sampling
assignments for high risk species to assess where in the supply chain 71152013 Completed 7/15/2013
mislabeling is occurring
10/15/2013
G. Develop multi-laboratory validation protocel for fish and crustaceans ﬁggg;g
i ification method for ission to FDA C ical Methods Validati On Hald
Committee [1] (4/15/2015)
(9/30/2015)
(12/31/2015)
7/15/2014
H. Perform an inter-agency, multi-laboratory validation of fish and cr 1 (7/15/2015) On Hold
identification method [1] (9/30/2015)
(12/31/2015)
I. Develop a regulatory genetic method to identify crab and lobster products 1/15/2014 Completed 4/15/2014
J. Build a reference library for commercial crab and lobster species and add to e Y
on-line seatood identification repository 452014 SRR G001
7/15/2014
K. Develop SOPs, train regional FDA field laboratories and perform proficiency {;;;%g;gﬂ On Hold
testing in crab and lobster identification methods [2] (93072015)
(12/31/2015)
L. Develop a genetic method to identify shrimp products 10/15/2014 Completed 10/15/2014
M. Build a reference library for commercial shrimp species and add to on-line s 7
seafood identification repository VAP0 Cpe 2
N. Develop SOPs, train regional FDA field laboratories and perform proficiency (ggggg:% On Hold
testing in shrimp identification method [2] (12:317201%)
Foot Notes
= The dates in italics under the milestone due dates are modified milestone due dates which had to be updated due fo real-time delays. The milestone status reflects the revised
dates

» [1] Delayed pending development of validation criteria within OF VM methods validation committees
= [2] Dissemination of SOP s awaiting publication of single laboratory validation manuscript for crustacean identification method which has now been submitied for publication;
publication is imminent: training will occur once validation is complete.

v ~ IEEECRHIRE

A5 EEE Thomas Tarantelli fEAHAT M T RELELFR 2 JE 1S (The
State University of New York at Albany)HU{S{bE2E2r1% - BIFESERY PVC SEERE
R 20 - fEHE 2 1% I AL N B S E B 2 (New York State Food Laboratory)
FHET &L BMIE R LR AR i 2 S A R 10 - ERE AR+
Thomas Tarantelli F¥ A G SR ELEHST - 2T 4 F2K - E 2T e mpE
R g TAF - AELEEARE N E 48 AT 28 2000 {5 &n © Thomas Tarantelli JEH
BE T SRR A S A R IR ERE R AR - AT
—BHETT ARV A - AR T 0T !

AN ERSEAT T & hh B B2 (New York State Department of Agriculture
and Markets Food Laboratory) 2 /i i & i AL S IR AR ] 2 Z IR 2 10 47

T AEEE > iR RS R M 2R F (5 R R & i A (paper
39



chromatography) » BB ANE 13 - (AR AETRHERZ oM EA 2
TRIEES - Bt IWHEHORE OB RINE N R > (A AR
RITRIR G BE H R Syt sl b (208 12) > S5— 05 - ERIESRIEIT A R— IR
Z 517772 (non-targeted method) - [ AT AR A2 > thm 50 b e dm o ELA R
(ERESE R

13 ~ JEAE TR E -

24201 Py fethyl Aeddlefunfer aweticsesee
o Haw. 1e=p320

I
FD&C Red 40 | 1

e

14~ BOEREEE(DERINE(E) N EARR I e R -
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£ 2011 4] - BmEREE - fECNEANE 2 BHEA e ERET
frikan - &ibaig - SR ARG TICREFEMBRIEOER > HAESINEZ Tl
PR B R ARG E - (Bl 2 A B G g G Z SRR »
BEILE P REIS A RS B (Rhodamine B » —faiigit 2 TSEAAYH]) - &y T #E—
D EZELE RIS AR T B NI E 1451 B 2848 i - IR A
= U R AT 2R U R ER(HPLC/MS/MS)HET TR M B Z AR l5 72 > HA
5P L R e IR g T AR B U Bl e SO H 7 TR 2 B TR i 2 > DL
F Bt 36 FEAEEUPRRE S IR B e T Z TERAEI N R) - 25 /it
EEEIR T REY 15 AR TSR ISR -

No. Analyte T1 T2

1 Alizarin 241>156.8 241>185
2 Auramine O 268>121.9 268>146.8
3 Basic Blue 324>236 324>280

4 Basic Red 321.1>224.0 321.1>196.0
5 Basic Yellow 307>169.9 307>292.1
6 Basic Yellow 322>135.9 322>160

7 Brilliant Green 385.1>297 385.1>341
8 Chrysoidin G 213>76.9 213>120.9
9 Citrus Red 309>151.8 309>137.8
10 Crystal Violet 372>340 372>356.2
11 Dimethyl Yellow 226>76.9 226>133.8
12 Disperse Orange 238>165 238>194.9
13 Disperse Red 238.1>165 238.1>194.9
14 Fast Garnet GBC 226>90.8 226>105.8
15 Malachite Green 329.1>208.1 329.1>313.1
16 Metanil Yellow 354>109 354>169
17 Oil Orange SS 263>106.8 263>155.9
18 Orange 11 329>127.9 329>155.9
19 Para Red 293.9>127.9 293.9>155.9
20 Pararosaniline 288.0>167.8 288.0>195
21 Quinoline Yellow SS 273.9>76.9 273.9>104.8
22 Rhodamine 6G 443>341 443>415.1
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23 Rhodamine B 443>355 443>399

24 Safranin O 315>237 315>299
25 Sudan Black 457>194 457>211
26 Sudan I 248.8>92.8 248.8>127.8
27 Sudan II 277>120.8 277>167.1
28 Sudan III 249.2>92.6 249.2>155.8
29 Sudan IV 381.2>276.1 381.2>224.1
30 Sudan Orange G 215>92.8 215>121.8
() ~ BERE

RIGICHENREE Dr. Lutz Elflein U5 15 F &M EELERE - BEENMabE
SIAT > R BRI S (U - AT IR (TR RIS TR o B AR
{8 Intertek RERA FHEEERE TE » tZ Intertek A FHR IR HA A% >
N YN

W BEAT SR BRI > (EEREE R B B R B B I > fEa - TP
SHER BRBRAN Ry 1 2 W IR - e R e A B (Y R AR T ARG R S & > Ehn T
BIEE R MEEIRE - LB EAEATEE - AL M E S
RIR ~ GHIE ~ (REEFIA (EERVE S - [EEFETS I B2 EAR EEY) SR,
HUACRAVIE - Bhoh > SR bR ENVIe s AR IR - FIAsk B 4 PE T
Manuka honey B FIEIEM: o MEANE Ry B — IV (B FA8HEE - ZohEing
) B TR ARRES » FERIOR » HIESEERERTE T -

EOHEEES NN E A RFRET - HIHA R AR & iy 7 R Aok
2 M EATE S BRI (T s s I e i - IR > Ry THECRGLE
BN W REEHE S 2T A RAR A & > BRI S
R -

BB P T R B HIRFEIAT R B —  NHFTOKSE - E=ZFREH
FLAHBREAR R B B P AT BRGS0 s — SR RI EE [ S Er fER -

Dr. Lutz Elflein Ky At s =SB 2 R A o A4 > BaiRel
%))



fir Z ERAE S AR T /A (RMS) B T AT s 0+ 2 helll - (EFRH 2 #%
firE¥E m X EE A E TR (HPLC) ~ e BE /i AH e i 2 =0 B (HPLC/MS/MS) -
RUERE & BEAYE SR (ICP-MS) K B Z20% - PRaTHUB RN SR » W5 i ARZKRAY 7>
MrkEk xR R ) TR 3 5 ) B T & i B SRS E -
(+—) ~ BN
KIEEEY S K & R E 2 AR s & B sdfan o dt 5 | oA
et 2 1/ H AR ERREE A IR
1. Development of Real-time PCR Approach for Rapid Detection of John
Dory (Zeus faber) and Shark Catfish (Pangasianodon hypophthalmus) in
Foods
IKE BRI E » i H AV DA E B Y SRR e = (E
TR E R EURA R oK S Bl S - RE T G T E/KE i
{TaE » WM E EIRE 2 &SEZH R 2 REE RIRELS - A7
11 U COl RN m L E 7 EE ¥ - $F¥EHEAR Efie(Pangasianodon
hypophthalmus) ~ fijif&(Zeus faber)&sat—4HE MG [ ¥ RPRET - &
8 5 Hy B g e 9 S JfEE (real-time-PCR) Ho g HIREE W] 2 0.001% (1 pg)
= Mg A AR A e 12 14 - IelRal AT 0 12 (R A E
o i Y ERAEHR B R S — MR S G S < AN B 38 2 (RHR B R iy g4
PR ke T AN RS B A E— BT fEIRERR®
o R PuRinle - GEERTER - REIHEEETE -

T
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15 ~ ARZ[E{ s BE 257 (Development of Real-time PCR
Approach for Rapid Detection of John Dory (Zeus faber) and Shark
Catfish (Pangasianodon hypophthalmus) in Foods) °

2. DNA Barcoding for Identification of Species in Mushrooms: a
Component of Product Certification

DIAE) s JEURHEE S — Rk B 2 )R i e YRR, » PRI R 22 L fE RS
Z AL BB AR L (GIAN R EEZER) R & - SR Rl R EEE AN - )
T E BN A B R R AR AR AR o SUR R B P RERHEIR 2 491y
SR AR oy AN [FIVRE - 281 - BT DR B A (R - BRI Y
LR E RN EHY ARG AR R 5L ke 1 705 ik

10 4 TREEH DU A TS 1] - VF2 A ARAZAZ R AG A

#% i b fH] (internal transcribed spacer, ITS)FF41 » $F4F 33 A AAE Rridn
B e e R M A B e T R B —ME ITS 5[ < ARp7E4s
DT ITS @I el E s e " IS -
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16 ~ B s BE 235 (DNA barcoding for identification of

species in mushrooms: A component of product certification) °

3. The Utility of DNA Authentication for the Metabolomic Classification
and Quality Control Of Licorice Botanicals

HEYREEamEmF e 2 HEE2H Glyeyrrhiza glabra,
Glycyrrhiza uralensis, Glycyrrhiza inflate 3 W)FEHUE: » BRI P €5 HESRE
B A AT REH B — Glycyrrhiza Y& ~ 26{1 Glycyrrhiza ¥l & E
Glycyrrhiza FEAZTEFTEHAE « AR HAEYIGRIE T Al 51 THH ERE
B - AR ATA H g lE oy & 3 RJH © BH—YiE37 (e
) ~ FERCHE(6 (s S 2 EYE R (8 (EReRS) < Bhoh - 2537 11 {@iH
B RSHa » bR TEOREMSD - MARECHEECHA Glycyrrhiza Y)fE -
T F A ) LA s il e o Eak (1H NMR) Kol S iU St e o 2=
SR g (UHPLC-U V) TCHEE 2 AT » 1 51 {41
WL Fy ¥— Glycyrrhiza Y& 2 MgS @I IERER L ST E T4 © AW5E
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AL 2 flsy IR TH NMR R FCROE 15 A (SIMCA) K H] 5]
A HT(CDA)ERI® UHPLC-UV Z B34 » w9347 3 18 Glycyrrhiza
Pitd (LR R H FUR &S < (NSNS 0 FESE & RS o]
tfERE Glycyrrhiza FESCHE ) HoAAIAEL -
4. The Analysis Report of Status for Chinese Herbs Misuses in 2014~2015
BT T SRR R R HYBRURE > T o B ARy S B BB SRS
ERAEERVEATIR - S50 2 HIRELE 2 (B9 » Ry R RS H R
i o B ARSI > ARREY) - I RERR > I
WHRSEMTEHZEY > NP ERREFEER - AZEHRE] 89 £
HE BN ERT SR D Z P2 nlh - 278 GMP P EEg AL
tEAE S (R T B AT P R R A ) RS aln e E
Rf > NERRIT 3% HHEE 2R 2 S S I AR E SR - AR i 428 2014
22 2015 - 8 ARG Ao isla 2 450 RS I HHET 21 15
sR A a0 © B PRER A EIAT ~ PG ~ Wi R ~ AR ~ U030t
FAfSE  JITHEE RS ~ FE o Ot - 1 -~ =58) ~ JREAER3E
B ESRERE - EA) ~ SEHEMIERHGKD) ~ JEYTE S ClE ~ AT
B> i £7 ~ S0t~ KD B B R (OIIR) » NS ASRAFE > 353
FIZREALET 35 2R Zhiif I an BT R R FH AR S Ry BT IR B > PRefdefit
AP SR A 2 IR S > sp(b TP 8 an e - e R EE L

N

_f

By

t

_f

il
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17 ~ R[5 BEE257% (The Analysis Report of Status for
Chinese Herbs Misuses in 2014~2015) °

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

AR > AT PuR - SiEE SR T EN e R R
—HEE - BB R NI B RARDT TR g9 R e (A B8 5 ) &L 4 L
Z B Ryt - 2008 £ =X F HE (melamine) Y5 FF LB RR ELA AT
HTAD R B T » B > WY IRES DU R ARGH B (K
JE IR S ~ BEH Bl aE B 4H R 2 Fi 20 s &K EE (Raman spectra) ©
FIPE W 7R B R R e A R e TR 7 A (B EEE T 805 DA Al
on/ ) T AR B L BsS Bl 2 T30k o By 1wt AU =0 R s
Al EREE VB TAYNEE ST » A =S e — T B - (B52
sHEANEEZ =B N T A 2 I B IERYH » BURH AT (R TR
HREFE RN B Y iaie < 56— B8R - RAGRHETT H A VB2 B 2 A -
W TE M R R MR SRR R N B A M A TR E
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BiEE Y e OB R LS -

BERBRZBERAEN - 5 3 AL DNA BEEE 7 Yiesadsik
LTI - ANFBE LTS G 2 R S B REgHEERET - 0 12
F 3 HIEfT 2 srsiEfa stk - H 73515 " Development of Real-time PCR
Approach for Rapid Detection of John Dory (Zeus faber) and Shark Catfish
(Pangasianodon hypophthalmus) in Foods | K " The Analysis Report of Status for
Chinese Herbs Misuses in 2014~2015 | - [N & B & Ao S dSS Rz 78
BEte s [— S R B2 R BE R B\ M T 5 - N EIHERR T RSN RS AR
FETEASIEE . J7A - BE RS E - STEHS R - RE VAR
N P AZE HEIbR 7B T & RIS B R AR ER RS INE S A
dn o WA FE R T S IS 36 SRR B S R Rt R Tk

HARRFEN B AN AZ BN ATHRAER  AF H Al £ ZE RSB
JE(real-time PCR)EFTYfE 2 PRI A - BADUE ~ Bl - HEEEegUs fFH—
PESERE > RAHASE BRI 3 2 B 2 & R #E S (Multiplex PCR) AT [ A1 2 A48 -
(Efpbn TAREARER - et E PSRRI D - RE MR EE SRt
BERp > EGE %7781 USP Z tHRRIEE) -

48



1. &BERAIEIE & H Al S BE R B LA EmEmRRE > AR TR
TEEEYNE R N B iR E 2 kR e e NS H R SR E s R
FH RN T ~ 20 T B EUAHRIE FENE - Hws THEEHE © 8mdFGgRERE
57775899048 ~ DNA 4Tt piiaba sk ~ BERVEd e ot 7%
2B R A RN B R BT 2 U KRE N B EIGRERE R -
FEE S IEAK 5 S BB ZAE IR e S BRSBTS R ARG AR
15y Z e is e R T sEAGIE - IR H AR -

2. RBINARKK GG 2 REEdHam L » SRRKFHFEERESZ  NE—KTF
b EHEET 2 AN AR BT R S M 4E ) fE R R R AR e 5 [ T — Ee B 5 EE

BHVBIREE SN E » SO  BIARE ARACES M5t T RS EIRF 2B

W

3. SIS EH M SR AT R 2 & > PSS R EE
BRI A B R S CRE s ot i e e i m] RE TR IIS A PR BE R M T PR 2R i
g WAEICE SR = /R AH e T PR eV E s B THERD - ALt E R haEgi &l 7
TEE R 5 7ARR T DNA EVREGSN > 55 QAR AT o] SRS R N Bk
735 AR ARBR AR R R L EE SRR > LIS HERE RAET] -

4. REABHETRE SR e mEY B RN Rm T 2B EHEE T
Lo o BRAREZ L Z SRS SR AERAETE N & M AS I & e T R S 4
RERTHERS > DU RN BAF&(ERE (% o HIF? Dr. Perry G. Wang &£
R[] ARSIy A Bl - DAL BB T e B B 4 - R BV LR
NIRRT B AR I T - 5 e s B e S e LR ] DABE AT

ffREER TR (L e AR -
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I. 22 INTERPOL 2 {TEIAYSE R T: - Ay Fi R 23RN - B
B R A > R AR R B R 9T » 6 b2 B N 7 231
FERRELL » SRR A A 3ISREL R > S - AR TR 4 » B s %
FCAKESE > SRR RTNET > A4S -

2. GRIBRILTTRTE - B RSSO 2 b AR B A — B - B2
B R PR MR BRI HE RS  FESEARBR AT TR Rkt TSRS - I U
S P T S B S 2 T » BEAN IR (A B A A —
PRS2 TG FE A R (L) 3 TEARBR LT » IEIBS G 4 T2
T B BB LR S AT S AR BRI  MAETE MBS N - A A R T A
SRIREE 2 A -

3. R Y R B S 2e 2 B E B2 LY Dr. Perry G. Wang i
R TR R S R A B E R EREEEII R NG RAE
Je KA » HEEI K FL i SEIROT - IR RS IR T I BT A 1

BEl % o
4. RRSNNEBEEH T 5 ey s T RNEEYE N B E 2 Aabariilr
WHESE | e T RS TR 22 T AR FiRe 3 2 i B Ao Bt i R A B PR 0 0,

Wkl - BN AZREI N R tnbaba 5% - LS BURIERY TR > R E
FHES B R PTEI B | SREE T & 558 FFEE B o AN E
ERESD - RESE MBI G 2 - MR BUPR SR 2 484
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th ~ ffF
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