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SELAMAT*95# 127 112 13p *+ ¢ R 3 #y+T L FH+ 24172 b %
FEAYE St RS PREMA T REERE RS BT T §
TR SR ZBTG P A ?W FABRE LR EER
W siE s BER 2 EBH el 2 AR WHE LR

iﬁﬂﬁﬁ?iﬁiéﬂiﬁﬁ‘%W1W§%§~9ﬁ*%1&?

s R R (E HF) b EFTR TP RERA AL

kP AKRZ o F o P * RITZ LRSS FREHFED 27 AR
it & 4 (Solid Phase Clean Up Columns) ~ # # #.4r ¢ +r(Immunoaffinity
Columns) ~ %% il % £ & v ' 4~ +7;% (ELISA) ~ Membrane Cards % 3 A % &
i#|(Lateral Flow Devices) ° -t &% ¢ » » & ¥ 3|41 * R-Biopharm E ];f]%
FRERBIE R IR BN LERfeE R AR E e
R R BB B 11T F i A & 47 RLO/MS) ~ § A% 45 B
R(GC/MS) 2 % »x;% 4p & 17 R(HPLC)= f67 F R B A W& (7 Pl 2 58 3
/AR o

Bt B iR St Pt g TR BREH LIRS Ao k&R S E
GBI E T AR R AREFF A RHR 2SR ERY 0 TEZF
Fle #g JINBERRRR TR L RE REF HE AW T AT By

N

o bl4e®E B¢ & 2 F 5% % (Central Science Laboratory):r John Gilbert » f7
W a &% 2 7 #T(RIKILT-Institute of Food Safety):? Wim Traag -~ Hans
Marvin % Piet Stouten ~ ¥ W2 & 51 ¥4 E# 7 “7(Korea Food Research
Institute, KFRI)e7 Minseon Koo ~ #74r 3t B 8k & (Agri-Food and Veterinary
Authority, AVA)snZ £ i@/ 48 ~ P A 8 5% 2R EF 7 T AW B N ) 4
FoRLARTERFTANMET AL P RBIFLEREND FF F

«»ié‘ Flﬁ i‘ﬁfkm?’?ﬁ’géio



RN iE A2

REALREL FF 2 R&PLTOE BB BT OS5 E 127 10 P 2
14pA? @an TP AEEAE RS FEF T 7, (Chinese Academy of
Agricultural Sciences (CAAS) Institute of Plant Protection)#™ ¥ & F# % 2 &
PP LB KPR RE FART inteSR I
&P FARACT
- X(122 10p 2 #Hp)
540025 8 PR EIB SR WM F oz CX 403 FLB i 3 4 B 0 £ B
PORIRRE A CA102 Ty L ® R4 5 0 DA B SRR S T = 4 %
Lo § A A R % 2§ 45 (Beijing Friendship Hotel) -
S22 11p 28-)

=

B xGER ARG RE(S B g 0 56070 4 S
-~ T F &R IR F IR 0P (Official Opening of SELAMAT
Workshop): 2 4 4 5 ¢ RE ¥R F i dr T g reng; = gL 4 o

4 % SELAMAT (Introduction to SELAMAT Project) : ¢ SELAMAT 2z

Iy

4 {7 & Dr. Hans Marvin (RIKILT) /i % SELAMAT 2_ e 3 % H 43 o

"SELAMAT ;| 2.8 %z g 0 5 T% > | » » £ % T Safety enhancement
of Edible products, Legislation, Analysis and Management with ASEM
countries by mutual Training and research j» P % & %83 gt SR RS P
R~3F7 O RAT I ~AT5H ~ P &> 1@?] RS ke I
EFRE > A%s 0 ARy AH P o SELAMAT 3 & 258493 crs 9 for@ 5
B R AARBTI P AF2ZE 222 AP HpiRs
K- BRHMATETRL AR TS X 2R DREE TR -



K7 AF B b T &AL # B (Recent developments in the risk

Ji

assessment of Fusarium toxins) : i 34 5 & F® & $ 5§ 5% 7 (Central

Science Laboratory): John Gilbert °

i & 4 % Deoxynivalenol (DON) - Zearalenone (ZON) ~ T-2 3 % %
Fumonisins By ~ By ~ By 2 & ##2% 5 ~ b %%k » M2 S a 5% 2 ¢
12 ki (EFSA)4r® 3% #> 47 4541 ¢ 2. Fumonisins 4 % ° JECFA #7i& = E /#F
24 & p 5§ 7 ¥~ £ (Provisional Maximum Tolerable Daily Intake,
PMTDI) » 4*#f 4-Deoxynivalenol 2. PMTDI % 1 pg/kg bw ~ T-2 2 HT-2 &
% % 0.06 pg/kg bw (45 T-2 2 HT-2 E fp ¢ &£3++0&) ~ % Fumonisins % 2
ng/kgbw (4p B; » By 2 B; H jb#t & 3403 ) - Fusarium A F e P A
doB ko~ Pl d B A (G ALEATE) ~ & F [2(Trichothecenes € Fr ] 3~
B ETEIE

o~ RN G E Y 4R “p%‘]'”i % #ﬁ,friﬁ 51 (Regulations and
guidelines for Fusarium toxins in food and feed) : i 34 5 FjF & = f#F
4 B % B K 7F° 3 (RIVM)=1 Hans van Egmond -
ARANSRBNTERF FERLFE 7 MfusariumF £ 220 A
B & BW%¥>DON ~ ZON ~ T-24 % % Fumonisinsz. " & & > 11 2 g engf
B BEHTIAF 22 RLFE A REFROET  BEANT
HOEE - FEREs > 20EF R ILEFT a2V -2
BRIRSOE P BRANE AL Ma Pk

\'\'
1
o
A
e
s
ﬂt‘i
k.

it
S
dw
(w

=
=

i

> ¥ s 4% 5 JECFA 11 5% en' Safety evaluation of certain mycotoxins in

food ; % EFSA ! %< ¢ [ Evaluation of certain mycotoxins in food | ° A+ & %

& E f;?]i %2 R34 > Pl FAO %2004 & #7348 {7 e "2003& > & B & Fqv
ERERAIFZER ) B2 FEX PN EFR 2T e BREAT KBS
¥,
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Iq

+ 47 H# % ~ 1712 (Fusarium Toxin Analysis : an Overview) © i # 4
5 ® R o FLF 9 % 7 (Central Science Laboratory): John Gilbert °

% Fusarium 34 22 A 45372 » 3 2 « F % ¢ if#‘\ v E B

-~ "4
fhay

o E R RERE

= o~ aFBeRE Y K7 HF 7% 2 HFi(Occurrence of Fusarium Toxins in
Food and Feed) : 234 % a7 & £ 4 2B B 77 7 R(RIVM) e

Hans van Egmond -
L SRS E N I T RER I i Bt o 3 S
PARE AR c B B YA FERE 25 DON A ERFL s L & oo

=~ 4R7 FF % @& P> = (Screening Methods for Fusarium Toxins) : 2
# 4 % R-Biopharm 2 # &0 Patrick J. L. Taylor °
RIS P B E 2 2y FIApE 1t ¢ 4(Solid Phase Clean Up
Columns) ~ # % .4 ¢ tr(Immunoaffinity Columns) ~ % % 18 g & & & ¥ 4 45
/% ~ Membrane Cards ~ & 2 i% # /p|(Lateral Flow Devices) » R-Biopharm 2> #
m g AT B RS & ORI E  Aflatoxin By B~ G~ G~ M M,
Ochratoxin A ~ B ; Citrinin ; Trichothecenes ; Zearalenone ; Fumonisin B; ~
B, B3 ; DON ; T-2% HT-24 % - ## * RIDASCREEN® FAST Mycotoxin
Tests » F o PFF 7 154 48 > 2% i » % 2 * RIDA®QUICK R * i 4 P
Tk e xR REESA BTV IS oA Fmoom P

;F‘Vvum@ag WH o EH I = ¢h o



R-Biopharm = & & &-2_ 8, & 4o %

SCREENING TEST FORMATS

RIDA® RIDASCREEN®
QUICK Tests Mycotoxin Tests FAST Mycotoxin Tests
Aflatoxin Aflatoxin Total Aflatoxin M, Aflatoxin
DON Aflatoxin B, 30/15 DON Aflatoxin 5C
Fumonisin Aflatoxin M, 30/15 Fumonisin Citrinin

Ochratoxin A
T-2 Toxin

Zearalenone

15 - 20 min up to 2.5 hrs ca. 15 min

Patrick J. L. Taylor{ Z 3% E 7 17 3F 5 % RGE L HF 22> 2

FARE T

NS




A A E

A~ B 3] F Z W B2 2 9 % # v 3% # (Method Validation and
Accreditation) : i 3# 4 5 TUBITAK-ATAL ¢+ Hamide Z Senyuva °
IEAEDFEE R EHRENRE > T FERA & = (D) In-house
laboratory method validation : 5 FEit— B 327 WAL S 4F % - FEE 0 I
* H - A #fr ¥ ~H-F%3FE2 PR DRKRERHE () Peer-verified laboratory
method validation : §d % = Bt % = BF % 3 RAaine B > 207 T R03)
Inter-laboratory method validation : (5 d &> ~ B9 % 3§ krrias > 2 (- 4%
Ekd 2 BRKE R o > ZmsnangF g 4 £ (Specificity) ~ B
4 1§ 7Pl & " (Limit of Detection, LOD) ~ & 4 %_& #&*Y(Limit of Quantification,
LOQ) ~ # {4 i % (Linearity) ~ # £z 14 (Accuracy) ~ ## % & (Precision) % & JiL{+

(Ruggedness) °

1 ~ I AF &Rl 4 BIEProficiency Testing) @ A A ZERY & L F
F % % (Central Science Laboratory): John Gilbert -

g We P FR%F 2 24 BlE > 25 MFAPAS (Food Analysis
Performance Assessment Scheme) 2. i& i% #i- ;% o A CSL(Central Science
Laboratory) 2= & 3 w i 4 B3 : (1) FAPAS® : & &t § £ 47 1 (2)
FEPAS® : & S-fic2 4= 5 (3) LEAP © 33 % 4 * -k &~ 47 1 (4) GeMMA :© 2 7]

ar

&1 e B 44 FAPAS=14 5 801 B 7o 42:E 13001 7 5% 5 44 >

BiE 9
FEGEPHIO0B i 4 REAEP c HP > 5 MEFE F D4 BRREAD G



(D ca~, el 4382 B 25 57 g 84 2B, B, G
1rGy s Q)i k22 dmde @ ang J4 M5 (Q)FREE ~ v 5%~ BT
R PR R A FAT A2 A Y HRE A F BifrBy s (5) B i
& ¢ criDeoxynivalenol (DON) ; (6)2x#g f- & t2 & % ¢ iZeralenone : (7)#:
P HT-24 % (SEH2007 & 1% F %) -

FAPAS &% % — 41l z-score % - -

A
(x _ Y ) x =participant's result
Z = X =the assigned value
O o, =target standard deviation

P
A Hlz) = 2027 AR 2<]z S 3EORLFRBI|Z>3EFABR o

-~ EFAHF % 4w fi0 P § (Challenges for Mycotoxin Analysis -
Multi-toxin LC/MS) @ 2 # 4 5 7 g 8 %% 27 3 “7(RIKILT-Institute
of Food Safety)s» Wim Traag °
ARALIMSRPIEFS FTRY DRE > BB IEE FACR
oo — mF o MF AR EHROLCMS) T 7 s PR BT BARR B
BoRSFAI LCMS & 12 Asap P RERRIITREAF 2 7 &7 1 A&

AL SR 27 SRR S R - ST SN e Rk e



AMIAT Woitshop o) (Fusesulm fexins -
g DO T’%;ﬁ]@ Zeralen@)n

£

Ho= g’ ""/@if 3@@@ m;yf" :

{ @

]
Bl ~ 254 SELAMAT E {4 27V 65 R & %
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F=x(127" 12p ER¥-o)
BRI T RREERERES EEF LT (R g R R S)
-~ P S"E 2 L 475 4 3 (Sampling, sample preparation and
analyte isolation) : A 3 A 5 7 fF & & FA B R B W 7 7 [R(RIVM)
¢ Hans van Egmond -
AR BREEE 2 A ATERY R AT s R T o F KRB
fe? Mg R anEL o VA2 AR REEUE R ATz B o B
B EARY R aRE L Egii SR A BT KA RIFLEN 5135?5
LB e Y LR e LR RERE P RS
o HBELAREFNFRADTWAR > FELpHERSE > T FRET -

Z]

= ~ %4 #7 Fuarium # % #7 % ek ¥ (Instrumental Techniques for Fusarium

Toxin Analysis): i # 4 5 TUBITAK-ATAL 7 Hamide Z Senyuva °

fi % & #7 Fusarium & % #7 % & ik B » 12 % 4 #7 Fusarium & #
(Zearalenone ~ Fumonisin ~ Trichothecenes)z_ & & H %/ 4% o

¥ * k4 47 Fusarium # % ek B4o™ £ 977 !

Technique Derivatization Mycotoxin

HPLC (FI) OPA Fumonisins
LC/MS None Fumonisins
HPLC (UV) None DON
GC&GC/MS TFA, DON, NIV, T2
LC/MS&TOF None Multi-toxin

= ~ RIDA® QUICK DON: % 4] * Lateral Flow Device /i 32 sitest strip » #c
)‘—rB"/xi’l@’r%Sln\é’t%’—jfrlﬁ*ﬁ%ﬂ @24DON’ Beig ez it
t& iR 4~ ¥ e7DON o

11



BRI RRFLHF o $HDONGE R M ENT & ¢ R 5

DON% & » %% 7 £ P PR RIR S K28 Firm(C)7 %

&¢ 23 73 DONf S8 i (O)ifF ¥endion » P 9 % 43 %«
o FREERIKRRIRT) IR > Pl4 7 H# 57 DONZ £/ > 530
1 ppm ; £ 7 i EERIRAR(T)S ok > B4 7 4 57 DON
& E ] ppm o o
Az L P4 gk 5420 mL PBS# i (12 1Sy bR ) —A1* 359
WEBIS B> RAE R 2120 yLRpiR>RBiEakp a8 &

5/ 48— P RIR BRI SIFES o
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Lateral Flow Devicesi i 32

Schematic of a competitive Lateral Flow Device

Y
‘9— -Q" Latex Beads
« A Sample Flow s  Mycotoxin
. w Rﬁ.‘“‘-—&m . _ """' ¥ E}!Lhﬂgcnmxin
e, il o ihady
"k e ¥ Capture” Antibody
2 B
& a
& =
A ;!
&3 B Ny P
i e e d T .lI )“

Positive Sérhple

il

" St~
. ’ AW
ssadaadiaa Negative Sample Y'Yy
S

R i B R— s (DONG £ 4 * % 1 ppm)s & K F i 5

NIF IRtk R R E A Es (DONZ £/ > ppm) - b3 & 254 480

i

FIER 0 AESA RIS 0 B RN G AR PR ¢ B PR

o

Hje
4=
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2z ~ RIDASCREEN® FAST DON : & * §£& (%2 @ % L A A 177
FAR R FT RN ADON B P o] s f s T
o o hiR RS 2 EUCBAOACKE > j2 o
A 1483t EE — B T T R P43 B R &

963t 4 — & 5 ¥ & PI91 Bk &
BRI R P E o Mt it 5 1 £ 4 DONFU i = PR o 4
> DONH: % &% 4 5% % ~ Enzyme Conjugate 2 Fkf o 53 -nDON
Enzyme Conjugatesiz® DON#t > ¢ FFDONFAE & = = Fudlid 4% >
X § i ¥ hEnzyme Conjugate & i jis ¥ F ¢ 4% "% ESERE TIPS
Substrate/Chromogen > % & 9Enzyme Conjugate#-i= ¢ Substrate/
Chromogeni& i* 5 & chA 47 o 4v 2 ¢ b RS gpd d FJ 5§
¢ o A E450nmT R o R R E RS ER SR L o
(1) B~5g° EpafkH2 100 mLzE4 KR & o
(2) " ULTRA-TURRAX®#H: 4% 5 524 4 o
(3) ™ Whatman No.ljg Aijg > FIHESFBR o
(4) 4 »50 pLefRi B4k B 5Bk 3 B B chwell(i * w0 g 3
BEALTRIIZER)
(5) 4¢»50 pL Enzyme Conjugate® & — Bwell °
(6) 4t »50 L DONFL#Z %2 & - Bwell o * £ g g 45 8 fedt
HowR2ZRE BTETF RS
(7) sl dtwell ¥ chie b » i 48 (B sk S dp g 2% Rok S
well? e 88 » L 2 4 2250 u LA K o £4F F i3S =t

I o

(8) 4t » 100 ¢ LSubstrate/Chromogen 3 # — i well > »* % B &5 ™ &

14



34 48 o
B2 RE k450 nmT P B EE (IR At 2 B RS
10/ 4B h f B ki) o

ELISA test kit -

FEES

% T DONHR o Sde™ [ -

100
90
80
70
60
50
40
30
20
10

% maximum absorbance

0 f T T 1
0.222 0.666 2.0 6.0 [mg/kg]

DON (ppm)
{874 % 2 45 > 7 1% R-Biopharm 2 # 2_ §t RIDA®SOFT Wini* § -

de% FORH - B 0 2k Y logit/log™ 23 E Wk LN S £
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=3k * cubic spline™ 23+ & o

$w (127139 282)

BB TY BRERE RS REFT T, (5 29 g

- ~ 774 17 Fumonisins 4 7= ;272 F2 % > 3R+ 7IF & 5
Ao T fE e

s BRI BE R A L= %2 PF % 5 trichothecens %
zearalenone » & * F xR 4p K 47 B # &R (LC/MS) ~ § 40 K 47 17 3 &
GC/MS % 2% 4p k47 R(HPLC)= 873 iR B A B[ (7P B (S
% Discussion Q&A- % 3§ 1 * immunoaffinity column # multifunctional
column & {74k S w e IL 2 H R 0 KB IR 2 & 0 T
LC/MS~GC/MS 2 HPLC = &7 ¢ R % & W& 7P| - HPLC % P
BRARY RBRIEFAF ZNRE L ERFLAYPIF B > A 718
Per B AL o GC/MS 2 & #eipldEg - F 42 T M etk & LC/MS
ERE R it 3 EAE I W el gy

multifunctional column :

16



immunoaffinity column% g & -3 JkH5 ik

LC/MS
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SAMPLE WASHING ELUTION

m=) Fluorometry

TLC

4 Mycotoxins € @ B Other Material

FApE I p i RIT

Purified ewtract

+ Mycotoxins
« « Impurities

— MycoSep cartndge

——— Crude extract
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B s @

(-) P #FAPAS* 871 MEF4+ 290 p 3 (D *H jtaA % -
FAR 342 B 08 S hE 54 A B By, GiicGy QiR 2 42
P hg SE M, 5 (3)ERET - v s §5 % ~ B 528 2 ;ﬁzﬁgé mﬁ

83 2A D H e kB FF BirBy; (5) Ffeh Y o

Deoxynivalenol ; (6)3:5g -8 ¥2 & & ¢ Zeralenone ; (7)# % ¢ «T-25

Z(FE3F2007# 17 F3%) o Ak e @4 % # 54 FAPASA 4 Rl — 1

|

b

P R RF R FEDP RS zscoresE =20 A F TLAAEKBERT BF
FenfpiFe pSL VY g SAc lhiﬁi%mﬁ PR o %ﬁ” [EEN
Blie o 5 F)+ % o 4 £ FEFIRELT o

WARERIFRSF 2L k%R > EF(DFFL 2K B ER
% Bi, By, GifrGoz W & 5 (2)iR A 51 ~ 5 4k 54 % g g
S E %Mlz%ﬁ%% Qe FREE F 7 - F F A A
2 A EY RS FEBEB 2% (O ES 2
YR BRE F kR ORFEAUSY v 2K AY R
(deoxynivalenol, DON)2_# % - ¥ *t > 2 f7¢ v %7 (D F W5
T-22 HT-24 % 2 th5% : (34 % =8 &7  # % (Citrinin)2 % %
Q)asgfl =¥ 2 Kk JTJF it (Nivalenol, NIV)2_ ¥ % ; (4)28 B ¢ 2
A 7 i fk (Zeralenone) 2. # % % 22 % FIFAPAS:; 4 jI338 P Ap i >
koot 2 enE A A RS 20 4 W §p HFAPAS S 4 REGE
PenZ 4 240 PR {fEROFELEBE RS 2 k% 02 -

(2) AR afLRERTE I NE- BRI ZALARE LBER
HPLCiE 7 %k % 2 o d H Utk 4o Apiz t gL~ Za %



foB A TR & B BN B ok 4R K 4T T R(LC/MS/MS) 0 7t ek

LRGP oo ST AR Y R RERE % S R LY

el ER k0 T AR S SRR TR ks R R

BN

(=) SELMATXS = 23 g F P FanT o3 4a2 5 3 4 » fuip
R A RE P 6 RS T ERT SR Shiis §
Ho OB RREATCR T AR 0 TR AR B R

(T) Hd =5y § BEREFEFE TP NTAT B FE
b4em F P & F 5 7 % % (Central Science Laboratory):John Gilbert » j7
w8 &% 2 % “7(RIKILT-Institute of Food Safety):Wim Traag -~ Hans
MarvinZ Piet Stouten ~ i W2 & &1 ¥ B # 7 “7(Korea Food Research
Institute, KFRI):Minseon Koo ~ #7+4c 3 B 8k & (Agri-Food and Veterinary
Authority, AVA)shZ £ @] 48 ~ p A 8 %% 2R EF 7 9Teh A B E 1]
BEESARETHERZFT AT AP BT L B> 2

FRGBOTAL G E A TE

21



HE- CEHAFRANARGTRAY 205

d yl’:ﬂinese Academy of Agncufturaf Sr:reﬂ:e (CAAS)

i‘ ' Organlzed by S

11-13th Dece

22



SELAMAT Workshop SELAMAT Workshop on Fusarium
toxins - Fumonisins, DON, T-2 toxin and Zeralenone

11-13th December 2006
Beijing (China)

This event, which is organised and funded by SELAMAT
and hosted by Chinese Academy of Agricultural Sciences
(CAASY will comprise a day of introduction to Fusarium
toxins- Fumonising, DOR, MY, T-2 toxin and Zeralenone
testing for a general audience, including those responsible
for managing contaminant monitoring programmes. This will
be followed by two  days of training with a more practical
emphasis for a limited group of analysts which will involve
laboratory demonstrations and hands-on activity.

http://www.selamat.net

Venue:- Institute of Flant Protection, CAAS,
2 West Yuanmingyuan Road, Haidian, Beijing

23



11t December— Overview of Fusarium Toxin analysis

Welcome and Introduction to SELAMAT Froject
H. Marvin (RIKILT)

Recent developments in the risk assessment of Fusarium toxins
J Giibert (CSL)

Fegulations and guidelines for Fusarium toxins in food and feed
Hvan Egmond (R

Fusarium Toxin Analysis an overview
J Gilhert (C5L)

LUNCH

Occurrence of Fusarium toxins in food and feed
Hvan Egmond (RIVA)

Screening Methods for Fusarium toxins
F Taylor (HBR)

Method Validation and Accreditation
H Senyuva (TUBITAK-ATAL)

FProficiency Testing
J Giibert (CSL)

Challenges for Mycotoxin Analysis - multi-toxin LTS
W Traag (RIVILT)

24



12th December— Lectures and Practical Demonstration

Festricted to 25 participants

- Basic principles Analytical Guality Assurance (inc standards)
W Traag (RIKILT)

= Sample preparation technigues (clean-up)

Hvan Egmond (RIVA)

= Instrumental Technigues for Fusarum Toxin Analysis

H Senvuva (TUBITAK-ATAL)

LUNCH

Fusarium Toxin Screening Tests-

Demonstration of and hands-on analysis using RIDASCREEM
F Taylor (RBR)
Fumanisin,
T-2 Toxin,
DOM,
Learalenone,
Discussion L&A

25




13th December— Lectures and Practical Demonstration

Festricted to 25 participants

« Group A Demonstration of DOM Analysis Using |AC Clean-up and HPLC
W Traag (RIKILT)

- Group B Demonstration of Fumonisins B1 and B2 Analysis Using [AC
Clean-up and HFPLC with Fre-column Derivatization

Hans van Egmond (R
LUNCH

Group A Demonstration of Trichothecenes Analysis Using Solid Phase
Clean-up and GZIMS

J Gilbert (CSL)

Group B Demonstration of Zearalenone Analysis Lsing 1AC Clean-up and
HFLC

H Semeuva (TUBITARK-ATAL)

Eoth Groups together - Challenges for Mycotoxin Analysis - multi-toxins
LCMS

W Traan & H Senvuva
Discussion C&A

26



i = ~ & 45 Zearalenone ~ Fumonisins # Trichothecenes
23k R fE

f1#* HPLC 2 LC/MS 4 47 Zearalenone 2_ > % % if i*
ZEARALENONE

> )
| ExTRACTION =6 5 N

L

oaffinity column with 20 + 2 ml of
esidual water from the column by
of air through the column.

Weigh 25 = 0.1g ground
plastic beaker.

|

Add 100 = 2 ml of (Acefoni
(85 : 15, viv) Homogentse a
for 3 minutes )

v

i |

¢ o &
4 | ELUTION
y 4

one from the immunoaffinity
0.1 ml of acetonitrile.
blvent by passing 5 = 1 ml of air

CLEAN UP

4

TURBITAK

ZEARALENONE in Maize with HPLC & LC/MS

u4?-55 ‘"“”"“‘: miz 317 (M+1 Zearalenone
- Zearalenone ]
0.45 / ] /
80000
0.425
044 60000
0.275 1
D.35—§ ‘“‘"““':
u-azs_é \w’_\“—' : L
3 20000 ~ J
033 — T T r | T 1t v v [ Tt Tt T T [ T T T T 1 T T T
L 25 5 7.5 min L 2 4 L] min
50ng/g spiked cornflakes by HPLC/FI Confirmation with LC/MS of 50ng/g zearalenone spiked

Cornflakes by SIM in ES (60eV) using m/z 317 (M+1)

v

TUBITAK

27



f1* LC/MS 4 #7 % £ * Fumonisins B; 2 B, 2. * j* 2 ig it
Fumonisins B1, B2 in Maize with LC/MS

| ExTRACTION | | ELuTION |

Weigh 25 = 0.2 g of the ground sample into a

large centrifuge tube Elute the deoxynivalenol from the column using

1.5ml of 100% methanol e

1‘ #f\a e apqratlon ystem at

" nsp?l:ad -.... yness.
| Redissolve ,e re ein0 51;0 01 mlof HPLC
£ & '?lué'n [(Methanol ter{1l‘.l,90 v!v)) :

-4 . 4"

' < 1-*
Add 125 = 2 ml of water 4 .

Homogenise at high speed for 3 minutes

\

A

Fumonisins B1, B2 in Maize with LC/MS

wl T Agilent 1100 MSD system
miz 706 Fumoni o
- — ] FB1 400ng/ml
ECE sqa
a0
PN —
) = 4
3 Fumoni ] FB2 200ng/ml é
- 2ol FB3 200ng/ml &
o] miz 722 ] //\ N e
- b oL/ A gv
IR L D L I L B | 1 Ef
1805 c.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.0 S g
M

v
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f1* GC/MS 4 #7 2 ¥ ¢ Trichothecenes 2. = ;% % if 4

TRICHOTHECENES in Maize with GC/MS

I EXTRACTION I Transfer 2 £ 0.2 ml of cleaned-up filtrate using a
pipette into a 4 ml amber vial

Weigh 20 = 0.2 g of the ground sample into a

beaker. | DERIVATIZATION
- =g -
A Y
Add 100 + 2 ml of extraction solvent - g A 4
(acetonitrile + water 84+16 v/v) Evapertiie {o diyne ; 500C, add 100'UL
Homogenise using an Ultra turrax carefully 23 tic acid anhydride, 1.0 mg ofiNaHCO2
on slow speed for 30 = 10 seconds N Sy \ L 2
Homogenise at medium - high speed for, 1 mln{_ LN v P \
. 3 ) \ § )
} SOV R b s
e o AR a 9 0 20 mil}jn n, cool to room
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APPLICATION NOTE

CEREALS

RIDASCREEN® FAST DEOXYNIVALENOL
Detection of DEOXYNIVALENOL- ELISA SYSTEM

METHOD

Sample Preparation

a) Weigh 5 g of ground sample into a suitable
container.

b) Add 25 ml of distilled water *

c) Shake vigorously for three
{manually or with shaker)

d) Filter the extract through Whatman No. 1
filter

minutes

g) Dilute the supernatant or filirate 1:7 (1+6)
with sample dilution buffer

f) Use 50 pl of the diluted supematant or
filirate per well in the test

") Sample size may be increased if required,
but the volume of water must be adapted
accordingly, e.g- 25 g in 125 ml distilled water
or 50 g in 250 ml distilled water

ELISA

a) Insert a sufficient number of microtiter wells
into the microwell holder for all standards
and samples to be run in duplicate. Record
standard and sample positions.

b) Pipet 50 pl of standard or prepared sample
to separate wells; use a new pipetie tip for
each standard or sample.

c) Add 50 pl of enzyme conjugate (red cap) to
the bottom of each well.

d) Add 50 pl of the anti-deoxynivalenol
antibody (black cap) to each well. Mix
gently by rocking the plate manually and
incubate for 30 min at room temperature
(20-25°C/BB-T77 °F).

g) Dump the liquid out of the wells into a sink.
Tap the microwell holder upside down anto
a clean filter towel (three times in a row) to
remove all remaining liguid from the wells.
Using a multichannel pipette, fill the wells
with 250 pl per well of washing buffer
(10.3.). Empty the wells again and remove
all remaining liquid. Repeat the washing
step two more times.

30

f) Add 2 drops (alternatively 100 pl) of
substrate/chromogen to each well (white
dropper). Mix gently by rocking the plate
manually and incubate for 15 min at room
temperature (20 - 25 °C / 68 - 77 °F) in the
dark.

g) Add 2 drops (alternatively 100 pl) of stop
solution to each well (yellow dropper). Mix
gently by rocking the plate manually and
measure the absorbance at 450 nm against
an air blank. Read within 10 minutes.

Standard curve
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1- RIDASCREEN DON — Enzyvme immunoassay for
the guantitative analysis of deoxvnivalenol, Art No.:
R5906
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LI Y. APPLICATION NOTE
' TRICHOTHECENES

EXTRACTION

Weigh 20 + 0.2 g of the ground sample into a beaker.

Eﬂmh*lhml

Add 100 £ 2 ml of extraction solvent (acetonitrile + water 84+16 v/v)
Homogenise using an Ultra turrax carefully on slow speed for 30 + 10 seconds
Homogenise at medium — high speed for 5 £ 1 min

V

Filter the sample through 113V filter paper (or equivalent)

CLEAN UP o

Transfer 5 ml of the filtered extract into a glass tube supplied with the charcoal/alumina column .’_.:.-
e
Carefully insert the plunger of the clean-up column into the glass tube e

Push the column through the extract at a rate of about 1 ¢cm*/30 sec. until approximately 2 — 3 ml
of cleaned up extract has collected above the bed of the clean-up column

Y

Transfer 2 = 0.2 ml of cleaned-up filtrate using a pipette into a 4 ml amber vial

DERIVATISATION

Evaporate t*dryness at 50°C, add 100 pL trifluoroacetic acid anhydride, 10 mg of NaHCO, and vortex

mix

Heat at 60°§f0r 20 min in an oven, cool to room temp and stand uncapped for 5 min.

\

Add 10mg Na,SO, and 500 pL isooctane, mix for 1 min, add 1 mL water and mix for 1 min

Allow layers to separate and transfer 400 pL of isooctane layer into GC vial and inject
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APPLICATION NOTE

TRICHOTHECENES

Application note for analysis of trichothecenes by using immunoaffinity
clean-up and GC/MS analysis*

INTRODUCTION

T-2 and HT-2 toxins are type-A trichothecene
mycotoxins, which have closely-related epoxy
sesquiterpenoid  structures.  Surveys have
shown the presence of T-2 and HT-2 toxins in
grains such as wheat, maize, cais, barley, rice,
beans, and soya beans as well as in some
cereal-based products. T-2 and HT-2 toxins
have been reporied to be produced by
Fusarium spaorotrichioides, F. poae, F. equisetl,
and F. acuminatum.

T-2 toxin is the trivial name for 45, 15-diacetoxy-
Ja, dihydroxy-8a-[3-methylbutyryl-oxy]-12, 13-
epoxytrichothec-9-ene, which is shown in
Figure 1. Corresponding to the molecular
formula Co4H4404, its relative molecular mass is
466.5 g/mol. 15-Acetoxy-3a 4p-dihydroxy-8a-[3-
methylbutyryloxy]-12,13-epoxytrichothec-9-ene
is the systematic name of HT-2 toxin. The
maolecular formula is CxxH305, and the relative
molecular mass is 424 5 g/mol. The structures
of T-2 and HT-2 toxins differ only in the
functional group at the C-4 position. As T-2
toxin is readily metabolized to HT-2 toxin, these
two mycotoxins were evaluated together.

Figure 1 —Structure of type A trichothecenes : T-2
(R1:0Ac) and HT-2 (R1:0OH) toxins

* Senyuva et al. 2006 unpublished method
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GC-MS EQUIPMENT

Cokira HP-5MS, 30m x 0.25 mm x 0.25
um or equivalent

Detector Mass spectrometric (SIM)

Carrier gas He (99.999%)

Flow rate 1.0 mL/min

Injector Tpl

Injector type Splitless for 2 min

GC column temperature ramp

Time / Initial Ramp / Final Time held /
min temp. /°C °Cimin temp / °C min
0 120 - 120 2
2 120 30 175
6.8 175 10 220 0
113 220 25 270 5

Standard preparation

To prepare 100 pg/ml stock sclution, dissolve
the crystalline standard with Sml acetonitrile.

GC Standards

Standard solutions are prepared using blank
sample matrices. Following the procedures
under the ftitle of “derivatization”, perform a
single extraction of a matrix blank and clean-up
maore than 5 portions of blank sample extract.
Transfer 2 ml aliquots of the cleaned-up extract
to six individual 4 ml amber vials. Evaporate
the cleaned-up filtrate under N2 (60°C) and add
the amount of mixed ftrichothecenes working
solutions listed in Table to the dried blank
extracts. Evaporate again to dryness and
derivatise.




has collected above the bed of the clean-up

Derivatisation column.

Evaporate the cleaned-up filtrate to dryness

using a heating block set at approximately 50°C i) Transfer 2 + 0.2 ml of cleaned-up filtrate using
(NB ensure the vial is absolutely dry before a pipette into a 4 ml amber vial.

proceeding, if the wial 15 not dry the

derivatisation step will not work properly). Add J) Follow the derivatisation procedure.

100 pl of ftriflucroacetic  anhydride and

approximately 10 mg sodium hydrogen Chromatograms

carbonate and vortex mix. Heat at 60°C for 20
min in an oven. Afterwards, allow to cool to
room temperature, and then place the
uncapped vial for 5 min in a fume cuphboard.
Add approximately 10 mg anhydrous sodium
sulfate and 500 pyl of isooctane and mix using a
vortex mixer for 1 min. Add 1 ml of water, and
mix using a vortex mixer for 1 min. Allow the

TIC: METHOD 6.0

two layers to separate and transfer ‘ ] l
approximately 400 pl of the isooctane layer only edefereprrre b ok T TR T
to a GC vial for analysis (NB take care not to ) ) : ,
transfer any aqueous layer across to the GC Flgure. 1. TIC of 1 pg/ml mixed standards with GC/MS
: detection
vial).
Working Calibrant Solutions &
Standards prepared in 5 ml tube. -
Standard | Standard Valume of Equivalent sample .
solution | concentrati | mixed standard concentration
an (ug/ml) solution (pl) (ug'ka)
1 0.8 40 (10 pg/ml) 1000
2 06 30 (10 pg/mi) 750 o)
3 0.4 20 (10 pg/ml) 500 e =
4 0.2 100 (1 pg/ml) 250
2 O E} “gim:g L Figure 2. 1 pg/ml DON standard with GC/MS
: = detection by SIM in EIl mode (70eV) using m/z 231
METHOD CALIBRATION GRAPH (GC/MS)
a) Weigh 20 £ 0.2 g of the ground sample into a =
beaker.

Response

b) Add 100 + 2 ml of 84% acetonitrile.

¢) Homogenise using an Ultra turrax carefully 1 00c+005
on slow speed for 30 £ 10 seconds to ensure
the sample is mixed with the solvent.

d) Homogenise at medium — high speed for 5 £ ) 0.5
1 min Amount
- . Amonri | Reponie
e) Filter the sample through Whatman 113 filter 0. 40000000 77350 S3000000
paper (or equivalent). e e e opren
0 D000 10 OC00
. . 0 EOO00000 S50 F000000
f) Transfer 5 ml of the filtered extract into a
glass tube supplied with the charcoal/alumina
column Respanss = 1.676+005 * At + 300e+003
Conf of Dt [172) = 0395 Curve Fit Lineaw
I s I Prrit

g) Carefully insert the plunger of the clean-up
column into the glass tube.

h) Slowly push the column through the extract
at a rate of about 1 cm? per 30 seconds until
approximately 2 — 3 ml of cleaned up extract
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APPLICATION NOTE

ZEARALENONE

Application note for analysis of zearalenone by using immunoaffinity
clean-up and HPLC analysis”

INTRODUCTION

Zearalenone is a mycotoxin that can be
produced by several field fungi including
Fusarium graminearum (Gibberella zeae), F.
culmarum, F. cerealis, F. equisefi and F.
semitectum. Fungi of the genus Fusarium infect
cereals pre-harvest in the field during blooming,
but growth and toxin production may also occur
post-harvest under poor storage conditions.
The toxin is common in maize, but because the
spores of Fusarium are ubiquitous, cereal crops
such as barley, oats, wheat, rice, sorghum and
soy beans are also susceptible to
contamination with zearalenone, both in the
temperate and warmer climate zones.

Zearalenone (formerly denoted F2-toxin) is a
resorcyclic acid lactone chemically described as
6-(10-hydroxy-6-oxo-trans-1-undecenyl)- -
resorcyclic acid lactone (CygH2:05, MW: 318.36)
The structure of zearalenone and its major
metabolites are shown in Figure below.
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OH | CH e
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GENERAL HPLC EQUIPMENT

Analytical column Zorbax Eclipse XDBE C18

(50mm x 4.6 mm i.cd.), 3.5
pm particle size (or

equivalent).

Fluorescence Detector Excitation = 275, Emission =
450 nm.

Column Heater 25°C

Injection volume 20

Mobile Phase Water / Acetonitrile mixture
(50:50 v/v)

Flow Rate 1.0 ml/'min

Stock Standard Solution

Ready to use zearalenone (1000 ng/ml) in
acetonitrile can be used to prepare the
following working standards.

Store stock standard solution in -20 DC]

Dilution Solvent
Prepare solvent for dilution calibrant solution,
acetonitrile:.water (50:50, viv).

* Senyuva et al. 2006 unpublished method




Working Calibrant Solutions

Working Working Dilution Final
Standard Solution to solvent Standart
use (volume, pL) Concentration
(volume, pl) (ng/ mL)
| 50 4950 10
2 00 4900 20
3 150 4850 30
4 250 4750 50
5 375 4625 75
6 300 4300 100

Standards prepared in 5ml calibrated volumetric
flasks.

METHOD

a) Weigh 25 = 0.1g ground sample into a plastic
beaker.

b) Add 100 £ 2 ml of extraction solution A
(Acetonitrile /Water (85 : 15, viv)).

¢) Homogenise for 3 £ 1 min with an Ultra Turrax set
at high spead.

d) Filter extract through Whatman Neo.4 or Whatman
113V (fluted filter)

@) Dilute 15 £ 0.2 ml of filtrate with 85 £ 1 ml of PBS
in a conical flask.

f) Pre-condition the immunoaffinity column with 20 £
1 ml of PBS using a flow rate of approximately 3-5
mil/rmin.

g) Load 50 ml of sample extract onto the
immunoaffinity at a speed of no more than 3 mlmin.

h) Wash the immunoaffinity column with 20 £ 2 ml of
water.

i) Remove residual water from the celumn by blowing
3 £ 1 ml of air through the column.

i) Replace the waste collection beaker with a glass
vial.

k) Slowly (at a speed of approximately 1-2 drops per
second) elute the zearalenone from the
immunoaffinity column with 1.5 £ 0.1 ml of acetonitrile.
This can be carried out by gravity.

[} Ensure that all the elution sclvent has heen
collected by passing 5 + 1 ml of air through the
column.

m) Mix the eluted sample on a vortex mixer.

35

ny Add 1.5 £ 0.04 ml of water to the eluted sample
extract.

o) Mix well on a vortex mixer.

Py Transfer mixed sample extract to HPLC vial and
inject 20pl amount onta HPLC for analysis.

CHROMATOGRAMS
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Figure 1. 25ng/ml zearalencne standard by HPLC
with fluorescence detection
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Figure 2. 50ng/g spiked cornflakes by HPLC with
fluorescence detection

1IJEIIIIJ—:
HEIIIIJ—:
BEIIIIJ—:
dtlIllJ-:

20000

T T T T T T T T T
2 i ]

Figure 3. Confirmation with LC/MS of 50ng/mil
zearalenone spiked cornflakes by SIM in electrospray
(60eV) using m/z 317 (M+1)



HPLC conditions:
Column: Zorbax Eclipse XDB C18 (50mm x 4.6,

1.8um)
Mobile Phase : 50% ACN + 50% Water
Flow rate : 0.6 ml’min

Column heater: 70°C

CALIBRATION GRAPH (HPLC/FLD)

[ 1 Zearalenone, FLD1 A
[1 Area=0.04776795"Amt -0 0070542

AFE‘; Rel. Res(3): 4.268

'
@it

.'+..:.

.\+w

0 Correlation: 0.99955

— T —T
1] 50 Amount] iy mi
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