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Testing of mycotoxins
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SN BEVERA (5132 AFE)

The Harmful Substances in Food Regulation (Cap. 132AF)

BENE BN IE i
Harmful Veterinary drugs
substances residues
&BIS B TREBRRN, BB g Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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Aflatoxins
Harmful
substances =BRAN
Melamine
LEfAkk g
Malachite Green Erucic acid
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2021 FRYMRNBENE (BRI (5132 AFE)

The Harmful Substances in Food (Amendment) Regulation 2021 (Cap. 132AF)

BnfHEI 2023 F6 H1H EfMHEA 2023 F 12 A1H
1 June 2023 come into operation 1 December 2023 come into
operation

=E EHBER | [l vl HAEE
Aflatoxins Deoxynivalenol Partially h{l:c‘iltlocg);;anated oil
H armful
substances [ s } B K [a]E
elamine '
HRAEMRIE LN. 86 of 2021 Patulin  § Benzofalpyrene
LeRs P 38127 B MK MBS R B
Malachite Green Erucic acid - Glycidyl fatty acid esters
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SYNBEVE(BE])RA (55132 AFE)

The Harmful Substances in Food (Amendment) Regulation (Cap. 132AF)

oo |y =+ AN
SRZZ S BR
Veterinary drugs
residues

EXR 15T Policy Measures 2022

TR RBRAEREREFNENLZEZIRER - R20235F7
BRI R EIREE AR -

Conduct public consultation on the proposed regulatory
standards relating to veterinary drug residues in food in 2023,
upon completion of the review on relevant food safety standards.

BHEARATHEBA, BRF{CHMFR A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




EHESE IRITRNI......

Aflatoxins ]
Current Regulation......
ME Y& Z
Substance Description of substance

ERFEHSHAEBHOLEESY - LEHE
e mn, EBHMBBERB1-B2-G1-G2- M1
=HESR 2. p1 REHBERE
Aflatoxins Group of bisfuranocoumarin

compounds and includes aflatoxin B1,
B2, G1, G2, M1, M2, P1 and aflatoxicol

BN AITTEEB, BUF{CFT

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

EYER| £ =i 2
Description of food Maximum concentration
IEESACEEm
Peanuts or peanut 20 Mg/kg
Products
e (TEEIcEEmRIN
Any food other than 15
ng/kg

peanut or its products

Public Safety




[BEIAZHBI......

=HEER
Aflatoxins .
Amendment Regulation......
ME M E Z EYEER B =i
Substance Description of substance Description of food Maximum concentration

EEEIEE
IIL:\,\ N

=ME5EB1-B2-G1-G2 ZH]

Aﬂ?;?;‘:”s’ Sum of aflatoxin B1, B2, G1 and G2
BT HERF, B {CERR

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

JFRIEMNSELC BEARR - &+ 1EE
KFELOR

Non-ready-to-eat almonds, Brazil

nuts, hazelnuts, peanuts and

pistachios

JRRIEmIEEEm KA - EMER -
B REAOREM

Non-ready-to-eat peanut products
and products of almonds, Brazil nuts,
hazelnuts and pistachios

E=H

- 15 ug/kg

Spices

Any other food

AR e + 10 pg/kg

Public Safety




EMBEE (Z5]FHI......

Aflatoxins .
Amendment Regulation......
ME EYER| £ = = 2
Substance Description of food Maximum concentration
BRlkhEmKRARBRERNZER S Em (UNEEEERENEH EmRIN 0.1 ug/kg
Infant formula and follow-up formula other than formula manufactured from milk '
protein (Note 1)
= ===
=HE5= B1 HIEMBEEE HAZE 36 BARNARRNEY LUNEERERENER S
Aflatoxin B1 ERRBARSERNGEAERBRN 0.1 ng/kg
Any other food intended to be consumed principally by persons under the age of (Note 2)
36 months other than infant formula and follow-up formula manufactured from
milk proteins
BEBEHAZ12 BEANASRANESR S ERRBARRRNARSER 0.025 pgrkg
=EHESZE= M1 Infant formula and follow-up formula intended to be consumed principally by (Note 1)
A}Iatoxm M1 persons under the age of 12 months
AR RS 0.5 ng/kg
Any other milk or dried milk (Note 1 )

Note 1: /5 B 5 FE A R A B L 5 2 o] IS & FIREEAY &% - The maximum concentration applies to the food that is, or is reconstituted to be, ready for consumption.
Note 2: f =2 7 AR eYHEZY'E The maximum concentration applies to the dry matter of the food.

BN AITTEEB, BUF{CFT A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




S IRITRRAIL.....

Melamine Current Regulation......
EYER| £ = = 2
Description of food Maximum concentration
URE -

Milk

REZMHRF3I6C BERUMNEZNEFEARNNABRNEMAEY
Any food intended to be consumed principally by persons of an age group into which children | 1 m /k
under the age of 36 months fall g g

REZHRPYFRANZEERNTEAEY
Any food intended to be consumed principally by pregnant or lactating women

—

EARMEY + 2.5mglkg

Any other food

BERATTHE B ’ B F{CE8FRr co Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




=B (Z5]FHI......

Melamine

Amendment Regulation......
EYER| £ = = 2
Description of food Maximum concentration

HREZHAZE 12 BRRNABHNRERERE S EmARE MAER RN B Eam
Liquid infant formula and liquid follow-up formula intended to be consumed principally by } 015 mg/kg
persons under the age of 12 months

iR (R EZERACL2EAARNARRIREREZER K Em ARBRRAZER RN FEH EmRS)
Milk other than liquid infant formula and liquid follow-up formula intended to be consumed
principally by persons under the age of 12 months

HREZHREFIC ERUMNMIENEFERARNVARBINEOEY
Any food intended to be consumed principally by persons of an age group into which children
under the age of 36 months fall

- 1 mg/kg

mEZER2ARIANVUERBENEORY

Any food intended to be consumed principally by pregnant or lactating women

AR RY

Any other food } 2.5 mg/kg
BERNTHEBR, BRF{CRAT & " Public Safety 4IRS
Government Laboratory, Food Safety

The Government of the Hong Kong Special Administrative Region



P IRITRNI......

Erucic acid Current Regulation......
Ma Y& Z FE il B %R B (e i 12
Substance Description of substance Description of food Maximum concentration
e TSI IS R EHR &) AR aTRF = IR HIEERY 5%
i HE%”E(_ﬂ)m Any oil or fat or any mixture thereof S % by weight of their fatty
?}*@Q 13- —+ () ER acid content
- : The fatty acid
Erucic acid s docos-13-enoic ot B gt " DUE Bt B A 2 5 R s
~cid MM A NERELRE Y S B
P WIFrZ e AR BERY 5%
; < 5% by weight of their fatt
Any food to which oil or fat or a acid é/onter?t of all the OiIBSI
mixture thereof has been added and fats in the food.

BN AITTEEB, BUF{CFT A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




- EETIRA.....

Erucic acid

Amendment Regulation......
k=) WIE 2 it BYER BERE
Substance Description of substance Description of food Maximum concentration
S i WD S PIESstEHMMZENERN 2%
TLEE“ sl g o 2 % by weight of their fatty
ow erucic acid rapeseed oi acid content
L B B B IR ( =U) . EE%@?EEEJZEEHE@ZE@?EE&EEHE DB EFS ISR 5%
g 13- —+ (i) % B HORS Y 5 % by weight of their fatty
: - The fatty acid Any other oil or fat or any mixture acid content
Erucic acid cis-docos-13-enoic of oil and fat
acid DS B A R IS
AR ENEMERESIIEY) WE’EEEHEHE_@QE"J 5%
Any food to which oil or fat or a 5% by weight fOf |t|her|1r fat_tly
mixture thereof has been added acid content of all the oils
and fats in the food.
FENHTTHEBRE, BRF{CEFR &3 Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




T B EsT3541......

Deoxynivalenol Patulin ]
Amendment Regulation......
Ve BYIER] B = Je
Substance Description of food Maximum concentration
e e e BTEHATE 36 BAANASHENREREY 200 ua/k
Hﬂﬂggﬁﬂ =1 Cereal-based foods intended to be consumed principally M99
Deoxynivalenol by persons under the age of 36 months (NOte 2)
EEEE BRTRIMBHR TR SR 50 ug/kg
Patulin Apple juice and other beverages to which apple juice has Note 1
been added ( ote )

Note 1: 5 i 4 F A pE A 3 EL 20 2 AT BIRG & FH YR EERY &% - The maximum concentration applies to the food that is, or is reconstituted to be, ready for consumption.
Note 2: &= AN e YnyEzyE The maximum concentration applies to the dry matter of the food.

BERATTHE B ’ B F{CE8FRr co Public Safety

Government Laboratory, Food Safety
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STOCEl 1S ]IRA.....

Benzo[a]pyrene ]
Amendment Regulation......
Ve BYIER] Y 15 e[S
Substance Description of food Maximum concentration
= ABKEEYEBRE R M
Solid condiments containing acid hydrolysed vegetable proteins 1 mg/kg
3-5-1,2-N_EE
3-MCPD HIEM = AR KEEY &RV KMm
Any other condiments containing acid hydrolysed vegetable 04 mg/kg
proteins '
HERE S E R S 4 5 La/k
AL [a] T Qil or fat or any mixture of oil and fat ng/KJg
Benzolalpyrene  mr AR EEAMABRNERRSERRRALERL
SR Emm
Infant formula and follow-up formula intended to be consumed 1 Hg/kg
principally by persons under the age of 12 months
FERNTHEBR, BRFCRAR A » Public Safety
Government Laboratory, Food Safety

The Government of the Hong Kong Special Administrative Region



= ok S s L AL S Z=
ot Ul 1251355
Glycidyl fatty acid esters
Amendment Regulation......
Ma Y8 2 fa it BEY%Rl REimE
Substance Description of substance Description of food Maximum concentration
HEZHAEL2 EAXARRERAK
BT Eam MR KE R KA R B
Gk EmAE M BLEs - = | 50 ng/kg
GKEDRIRRSEARE  DUBEAEET powdered infant formula and powdered
Glycidyl fatty acid ~ Glycidyl fatty acid oflow-up . ormd a” “Q ended 1o de
esters esters expressed ;;rc])nsume ¢ 1%r|n0|pfhy y Persons unhder
as glycidol eageo months
REZEAE12 BRAARNARREIKREER
o} OH Ao7s 2o AR RRER R BB 72 4N R Bo 7o & om
A\/C‘f\ﬂ/IQ‘F,MM,,,..,, O|> / Liquid infant formula and liquid follow-up 6 /k
o formula intended to be consumed Hg/Kg
principally by persons under the age of 12
months
SHEARRITTEEEAT, BT

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

Food Safety
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A E L Za]72H0......

Partially hydrogenated oil .
(PHO) Amendment Regulation......

B SCHEARABSENBREEWERAZERMTE
BR ARy A R

Partially hydrogenated oil means any oil or fat that has
undergone the process of hydrogenation but is not fully
saturated as a result of that process.

BZYE
Prohibited substance

BN AITTEEB, BUF{CFT A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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The Harmful Substances in Food (Amendment) Regulation
2021 (Cap. 132AF)
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Testing of mycotoxins
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Testing of mycotoxins

& Proposed Amendmentstathe X +

« > C (ﬁ cfs.gov.hk/harmfulsubstance/ G 2 ﬁ-)

¥ The Government of the Hong Kong Special Administrative Region

*  of the People’s Republic of China

=HBEXR

. ENGLISH | wpa ks | fibiE | =
Aflatoxins

MREEREHk/JERE

Deoxynivalenol

EHBER

Patulin

HOMG &

HOMNG#H
e e
& i

Government Laboratory,

Food Safety
The Government of the Hong Kong Special Administrative Region o,
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Testing of mycotoxins « = C (E cfs.gov.hk/harmfulsubstance/

" Proposed Amendments tothe X +

=HBEXR

Aflatoxins

FEARANBERBERITE

The Government of the Hong Kong Spec
of the People’s Republic of China

Proposed Amendments to the Proposed Amendments to the
Harmful Substances in Food Harmful Substances in Food
H’ ﬁ%’:ﬁ_ﬁ?ﬁﬂ /k:ﬁ;@? Regulations (Cap. 132AF) Regulations (Cap. 132AF)

Deoxynivalenol

Second technical meeting with trade on
26 March 2021

First technical meeting with trade on

sizner ’5“9“ ik i - @“g o
""""""""" (ETVHEER) <W£W§%ﬁﬁﬂ )
EHBER (SB132AF E) HERE:] (55132AF ) HyREHEST

Patulin

HEAEfgs (E—RgR)
—B_—#—H—-++tH

ERRES (BoREH)
B —FE=H_+xH

L] g“gc ntre f I FoD! I?fu

BB BT BB, BR{CRER S, o SPuBTc Safety

Government Laboratory, Food Safety
The Government of the Hong Kong Special Administrative Reglion alysis”
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Testing of mycotoxins

=HE% g
HIOE=HER Technical Seminar on Aflatoxins Analysis in Food
Aflatoxins

ImAaEREHR/E R

Deoxynivalenol

Dr. Samuel M-F LO

Chemist

Qutsourcing Management Section
Government Laboratory, HKSAR
25 Oct 2010

@

EHBER

Patulin

Food Safety

EENATHERRE, BF{CEAR agy 7% 3 o public Safety @
Government Laborato . | SR

The Government of the Hong Kong Special Administrative Region



& C & govtlab.gov.hk/tc/our work/development.html ¢

—+— =|= =|= |J M Antiretroviral Ther.. @ %4%E ™ ChemiDplusAdva.. % EvernoteWeb ©8 UKTip2013-Go.. & Google @ EFEtFEYE
— ~ : | : ﬂ ’i /\/\ / EERAAHENR m—
‘ EIRFEERER BMATHES FERKMM
Testing of mycotoxins
g y ﬁ BiNa BIR (P HMT (e — R BHET

P

= e
==
j==1 E =ta 157 B8
AﬂatOX| ns BAKEERPREE K EEHEY 2021%E5H831H
ﬁﬁ%ﬁ'&iﬁﬁﬁﬁ;ﬁﬁ%’ 2020%F6H29H
C AR PBESEMNE 202038138 >
A6 (2018 3 BT : ansntmamen
= ==
H/ %LEJ:H ﬁﬂ /t‘-l':ﬁﬁ? BB (201SEEMEH (SBRESE) (5:57) B6) MHETE
Deoxynlvalenol B RS R LB R R T & (SRR RS H): Determination of
() BRS T BHE T BEES AR . .
(i) BRH B ERAE WD E Myc()t()X]ns in Food
Al AE
T ARIHLRA R IRE F BRERS S AR LR S SR E
==
==l
*E E %% EMES Government Laboratory
Patulin

https://www.govtlab.gov.hk/tc/our_work/development.html
FERATHEREBA, BR{CRPR g3 Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

=HEE=X
Aflatoxins

MREEREHk/JERE

Deoxynivalenol

BN AITTEEB, BUF{CFT

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

BSI Standards Publication

Foodstuffs — Multimethod for the determination of
aflatoxins, deoxynivalenol, fumonisins, ochratoxin A,
T-2 toxin, HT-2 toxin and zearalenone by LC-MS/MS

bsi.

Pordaean S G e R e ey im0 54 S M NME T LASCRATEIY ST, L, S
Nt e i e o pr s N o i,

Food Safety

EN 17641:2022

® Public Safety @
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Testing of mycotoxins

=HEEX
Aflatoxins

ZN A E’J*ﬂz%fi@ﬁf‘%ﬁ'ﬁ A
AR BB PR £ Pl i 2 an AU O

Wﬁi%ﬁ%ﬁiﬁﬂ*ﬂ? This information given in this presentation is for the convenience of
Deoxynivalenol attendees and does not constitute an endorsement by Government
Laboratory of the product named.

EHBER

Patulin

BANATEEERN, B {CHMPR A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins =i Extraction J

=HBSER RAaZRER/JEE EHEBER

Aflatoxins Deoxynivalenol Patulin

[ IihE De-fat

—

conditioning sample addition rinsing ~N
[ EMHZEEUF{E SPE Clean-up
J
. IMEERR/JE G - )
=HEEE =HEHFE M1 : EHEE
AfIatO)fiE:ws Aflatofi:n M, Degxyr:jl\gl etnol T:’atulin
AFLAPREP® Afla M1™ MO” u OASIS® HLB
— ycotoxin Y,
SXREEED R HEEE R EE DT
yiat
%E%_‘E_ﬂﬁ HPLC or LC-MS/MS analysis
Immunoaffinity column
BEERNTHERR, BRF{CEAT A  Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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—""_EE
5 = 1R 25 g sample + 5 g NaCl + 125 mL 70%Methanol = 25 g #iam + 5 g NaCl + 125 mL 70% iz

Testlng of mycotoxins Reference to Blend and filter e AEE
AOAC 991.31 | pipette 15 mL filtrate + 30 mL water. HEVLS mL B + 30 mL K
DR (Adjust the MeOH < 10%.). (% MeOH < 10% )
=HEEE
Aflatoxins ‘
/Immunoaffinity SPE Extraction §g{“ FRAE4EZXEY \
« Load 15 mL sample solution A& 15 mL 2 RAR
Wash with 10 mL water x 2 « F3 10 mL KB
Eluate with 1 mL MeOH o A 1mL PR

Transfer all eluate to 2-mL V. flask . BRAFEXIRKRERE 2-mLE
and make up with water S IWAKEZE

J

o o
v Hy OCH, - CHy G
AFB1 AFB2 AFG1 AFG2 '
il — ) 2N

EEEH RAIFIEETTE E 5

O o©
SUREEE (HPLC) BB 1T Performance should be checked for
(\ hvH0 F3E1ERIE each batch of columns
2s, 20°C HPLC analysis with Post-column

Photochemical Derivatization

# 5B Reporting limit = 1 pg/kg (total)

3 '
E —— _ .
.08 T T T T T T T T
10 0

6. ﬁl’ll'l

Minutes

EBRBITRERN, BRI 0 s Publc Safety

Government Laboratory,

ri_.li_.l t {'r _I{ _'t J
The Government of the Hong Kong Special Administrative Region ots Crth




HE &R 25 g sample + 5 g NaCl + 125 mL 70%Methanol 25 g #&am + 5 g NaCl + 125 mL 70% $#z

Testing of mycotoxins Reference to Blend and filter e AEE
AOAC 991.31 | pipette 15 mL filtrate + 30 mL water. HEVLS mL B + 30 mL K
N (Adjust the MeOH < 10%.). (7% MeOH < 10% )
B INE=Et8R
Aflatoxins ‘
(Immunoaffinity SPE Extraction B E R EHZER \
« Load 15 mL sample solution o M0&#E 15 mL ZmAR

Wash with 10 mL water x 2 « F3 10 mL KFEHEmR

Eluate with 1 mL MeOH « A1mLEPEE%R

Transfer all eluate to 2-mL V. flask .« BRIBEGRRERE 2-mLE

and make up with water S AKEZE

N J

AFB1 AFBz AFG1 AFG2 '
S A B A 27K

EEEH RAIFIEETTE E 5

= =]
. JIPNGIIVESY T’T, Performance should be checked for
Spike isotope labelled internal each batch of columns
standard

-

RIBB RS R EE DT
LC-MS/MS analysis

Government Laboratory, Food Safety
The Government of the Hong Kong Special Administrative Region

B BTRERR, BURFCIRAAR t Public Safety @



E%/\ /@ifﬁ\u = I HDAEHXZ%W*% BE NI7AN
Testing of mycotoxins > gtxm | 4| gpike isotope labelled internal =252 B0 T3 I3
5 g sample standard Infant Formula
SHBEX o
Aflatoxins
O + 20 mL 70% MeOH + 20 mL 70% Sz )

HBE RS20 i

B0 10000 rpm 10 #2808
Rz AT

A4 0.5 mLEREEH] 3.5 mL KEA

Ultrasonic 20 mins

Centrifuge 10000 rpm 10 mins, filter

Dry the solvent

Reconstitute with 0.5 mL MeOH and 3.5 mL H20

Load all solution to SPE cleanup o MEFRBERmARIFEMEZEE )
AFB) AFB2 AFGr AFG:
aaaaaaaaaa Immunoaffinity SPE € 2 SR E AR = EY
Extraction
RAHEE B ERE DT
Ik LC-MS/MS analysis

BRI RS EL B —]= —
LC-MS/MS Chromatograms spike )e]\t 0.01 ppb (ﬁfant formula) ZEEBE LOQ = 0.01 “g/kg
FERNTHEBR, BRFCRAR A » Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

N7 0.01 ppb £

Food Safety




HES XA

Testing of mycotoxins

475 Fluid milk | Wik, =Be , FLES =1 Cheese
= heEss .o Milk powder, cream and yogurt .
=MHES 50 g 155 25 g BS 25 g 5
Aflatoxins 50 g sample 25 g sample 25 g sample
< L
H % . mL dichloromethane * mL_&
Aflatoxin M1 [ Add 80 mL hot weter /1 A80 ml. F7K } ./g;j;br::ddf;;m:'u;ﬁs - Eansa )
O O and mix SIETEi’:] E)r/yn;,c;t:ry evaporator to just Z%;f% . AR B
‘ . (I;ecolns.,titufing the residue by . %?‘;I:{'A%ﬁﬁ 5 mL SEE -
issolving in 5 mL of methanol, 1 ?m
. s N e ey AR -
° Centnfuge at 10000 rpm fOF 10 ° E4OC E'] ]Iﬁ_"ﬁ/l_,\ 10000 rpm 10 7] + Centrifuge at 10000 rpm for 5 R4
mlnuteS at abOUt 4OC tO defat ﬁ% J/\/L HQHE . g)rl]ll:::etsthe Iow.er aqueous Iaygr, : fgbloooo pm 59
. Remove the fat (tOp) |ayer R = = — ::sesszfyp-)aratmg funnell | it ?%%ﬁﬂf@%@gﬁiﬁn
+ Proceed to clean-up by IAC with all éﬁ; HEEH;E QEE\&E ACEEER oy o+ B 10m A
Sample SOlUtion_ iKnl:I/ﬁI{QLT—I Favay @eﬂ:d the lower aqueous ) @Eé?ggggﬁ%@/
‘-V @
4 N
Immunoaffinity SPE Extraction T Z AR AN S FH Z< BY
g J
s — N
A ZERE
S GH KA AL E (TR E R Spike isotope labelled internal standard
Performance should be checked - J
for each batch of columns ‘-V
#R25PBR Reporting limit = 0.01 pg/kg [ R R ERE DT
LC-MS/MS analysis
BT E AT, BURF{EERFR o4 E8 Public safety
Government Laboratory, Food Safety

The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

=+ Cheese

25 g & m

%E%%“ 25 g sample
Aflatoxins @
Aflatoxion M1 ﬁid 100 mL dichloromethane and blend 1A 100 mL :??LEEEX\IEJEW%
? for 3 minutes g2 3 DiE
*Filter, and remove the solvent by rotary @3 . AlEE % R
evaporator to just dryness W 5 mL Bz - 10 mL BBz

*Reconstituting the residue by dissolving in SRERTRCD MY | SR IAS
5 mL of methanol, 10 mL of heptane and M 30 mLZKGEREIZERY) - 2R

—
then 30 mL of water by order, and votex Emii:]’:j -
«Centrifuge at 10000 rpm for 5 minutes -##,0:10000 rpm 5 73§8

*Collect the lower aqueous layer, Use RERRER 2D RRS, WE R
separating funnel if necessary. BIKE -

*Further extract the remaining organic «3&—CH 10 mL /K ZZEFEIERIVE

layer by 10 mL water, 14 =

Qollect the lower aqueous layer. UERFA TREK - /

BANATEEERN, B {CHMPR A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

47 Fluid milk Wyikn, F2 40 52 B 5 Whkn
= EE s Milk powder, Infant Formula, Follow-up Formula
,EEEE@” 50 g 13 25 g @
Aflatoxins 50 g sample 25 g sample
- - .
Aflatoxin M1 o JIVNCIWES AL S
o o Spike isotope labelled internal standard
.
Add 80 mL hot water  fIIA80 mL ZA/K
and mix 1815 )
—
Centrifuge at 10000 rpm for 10 o« 1E£4°C kL 10000 rpm 10 7
minutes at about 4°C to defat s DUIRRS
Remove the fat (top) layer . E
Proceed to clean-up by IAC with all Zhaie Hz é,],%}%&% .
sample solution. - FAFMBEmAREITIACEER
[ Immunoaffinity SPE Extraction e Z AR A S FH Z< BY ]
.
#3458 Reporting limit = 0.01 pg/kg [ TR B2 5l B B BE D J
LC-

Government Laboratory,

Food Safety
The Government of the Hong Kong Special Administrative Region

BB RIT R, BB = MEME analyst o public Sofety @



Testing of mycotoxins

HESER S
HE SRR [ BAREBREEAT }

LC-MS/MS analysis

e HPLC system :Agilent 1260 HPLC system or equivalent
== E&ﬁ, R Injection volume 5L
: Flow rate :500 pL/min.
Aflatoxins Column : Synergi Polar-RP 80A, 100 x 2.00mm, 4 micron), or equivalent
Column temperature :40°C
. Mobile Phase : Solvent A: 0.5 mM ammonium formate and 2 mM formic acid in water
AﬂatOXIOH M1 Solvent B: Acetonitrile
o = Time, min Solvent A, % viv Solvent B, % v/v
0.00 80 20
2.00 10 90
—— 2.01 80 20
T T T _ 700 80 20
8 53 i 75 Yk KO R 18 22

A0 70.01 ppb 82
LC-MS/MS Chromatograms spike at 0.01

MS/MS system Agilent 6490 triple quadrupole mass spectrometer
lonization mode Electrospray positive ionization
CUR: 10
GAS1: 25 Diagnostic ions (MRM)*
GAS 2: 20 Analyte Pre;‘;rsor Fra%:e”t Dwelltime | FragVolt | CE
Spray voltage: 5509 v (miz) (m/2) (ms) (V) (V)
Source Temperature :  450°C _ 299 100 380 28
Aflatoxin M, 329
273 100 380 24
IS 346 288 100 200 4
" Transitions with 100% relative abundance are the base peaks.
FENHTTHEBRE, BRF{CEFR &3 » Public safety
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BEE =18 5 g 1S MABRIERE
Testing of mycotoxins 5 ggsaﬂ;nple + Spike 'SOtOF?[e ladbeiiled internal U-["3C,5]-Deoxynivalenol
stanaar

MREEREHk/JERE

+ 30 mL 80% 4 ME

% 1577 8%

198 378

/0 10000 rpm 10 7288, 2802

+ 30 mL 80% acetonitrile

Shake 15 mins,

Homogenize 3 mins

Centrifuge 10000 rpm 10 mins, filter

Deoxynivalenol

SPE Extraction B AHZZHY

e Load 4 mL solution B 4 mL B3R EEMEF{EMHE
« Collect2mLofeluate « WE2mLEL&

.

-

° fo) — L
Ei\{re:)%oerste to dryness at 50°C under stream of . EESE500CNE:

° SN VAN A
. Reconstitute in 1.0 mL 80% MeOH 1 mL 80% FREZ A FRFEERY)

"

[ R 0 5 SR R 5B J
#§ 2= BR Reporting limit = 40 pg/kg LC-MS/MS analysis

EBRBITRERN, BRI 0 s Publc Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

IENESE=E
- A B V2aY s ase ase
A2 [ oM € ot SR B 2 ) A }

LC-MS/MS analysis

N = 1 og qr HPLC system: Dionex Ultimate 3000 UPLC system or equivalent
Wﬁﬂaﬁgﬁﬂ’tﬁ@? Column: Kinetex C,g 100 x 3 mm, 100A, 2.6 ym, Phenomenex
Deoxynivalenol Injection Volume: 5pL

Column Temperature: 35 °C

Sample Compartment: 10 °C

Mobile Phase:

Solvent A: 5 mM ammonium formate with 0.1% formic acid in water
Solvent B: 5 mM ammonium formate with 0.1% formic acid in methanol

Tlme, Flow ra.t ©, Solvent A, % v/v | Solvent B, % v/v
min. mL/ min

0.0 0.2 90 10

0.5 0.2 90 10

9.0 0.2 10 90

10.0 0.2 10 90

10.1 0.2 90 10

11.0 0.2 90 10

HERNTHEBAR, BRFERAR & Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region




Testing of mycotoxins

HES XA {

R i SR B R 07
LC-MS/MS analysis

“ e ok MS/MS System : AB SCIEX Triple Quad 6500
ﬁﬂﬁgﬁgﬁﬂ*ﬁﬁ?‘ lonization mode : Electrospray Positive lonization
Deoxynivalenol Curtain gas : 20 psi
Collision gas : 10 mTorr
lon Spray voltage : 5000 V
Temperature : 50 °C
lon Source Gas 1 : 75 psi
lon Source Gas 2 : 30 psi
Dwell time,
Analyte Q1 Q3 ms DP EP CE CXP
297 249* 50 40 10 20 15
. DON 297 231 50 40 10 20 15
“" 297 203 50 40 10 16 15
mN 312 263" 50 40 10 16 15
,,,,, S i . 13C,5- DON 312 245 50 40 10 16 15
’L 312 216 50 40 10 21 15

#R =B Reporting limit = 40 pg/kg

NI 40 ppb R AKIMRE S E L Bk
e e LC-MS/MS Chromatograms of a rice-based baby cereal spike at 40 ppb

BN AITTEEB, BUF{CFT A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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5 = AR Cloudy Juice 2855+ Apple puree SRR

Testlng of mycotoxins Clear Juice 9
lear y « 20g & m + 10 mL 7K
R « 20gsample + 209 &¢
No pretreatment 9 P g e « 20 g sample + 10 mL water
EHER <4 L < L
Patulin « + 10 drops of pectinase enzyme « + 10 AREE
+ Leave overnight/ 2 hrs @40°C - MEBR/2 /)R @40°C
+ Centrifuge 5 mins @3000 rpm « B#OS5 2 @3000 rpm
0O - —g=
O -
O ~ / HLB SPE Cleanup HLBEMH =BV \
+ Condition 2 mL MeOH and 2 mL H,O . omL 2 mLoK FE Mk B AR 2 By AT
OH * Load 2 mL sample solution to SPE . ngjiuﬁﬁiﬁ%ﬁégglﬁﬁg ﬁHQ’I‘EEEP
r Washthe SPEwith 2 ml-of 1% NaHCOs and 2. s A2mLd 198 SR - 2mL 1%B58E
mL of 1% AcOH. Dry the cartridge e dhEs E AR EVAT
* Eluate the SPE with 2 mL 10% Ethyl acetate in | MA2 mL 10% = 7,8 7, Bs 0 — 7 BEATE SR Uy
diethyl ether. £ e - ’
« Remove the solvent and reconsititute with 0.5 ﬁTlEZjiﬁHO 5 ml 2%7, 15 A fRELER YY)

° ESN >
\ mL of 2% ACN aaticad = J

R = PR Reporting limit = 10 pg/kg { BUREEERE J

HPLC analysis

=HE8155 ﬁ'ﬂlﬂﬂlﬁ ERF{CEFR ey £8 Public Safety @

Government Laboratory, Food Safety
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

EHBER

Patulin

Autosampler

X0 Detector
0O Column
O ~ Wavelength
Injection volume
OH Mobile phase

2

ERRRITRERA, B R
T O dmisratve Rogon

Gradient pump

=R EE R E
HPLC analysis

Waters model 600E

Waters model 717plus

Waters Photodiode Array Detector model 2475
Supelcosil LC-18 DB column, 5 um, 4.6 mm x 250 mm
275 nm (305 nm, if interference peak is suspected)

50 L

THF in water (0.8:100), isocratic

0.12

0.10+

0.08+

0.08+

0.04+

0.02+

> Patulin - 10.696

N

T
2.00

I

T
0.00 1.00

= n

T T T T T
7.00 .00 10.00 12.00 13.00

Minutes

T T T T T
2.00 3.00 4.00 5.00 6.00

14.00

=8 Public Safety @

Food Safety
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5 = AR Cloudy Juice 2855+ Apple puree SRR

Testlng of mycotoxins Clear Juice o
mEEE . 20gsample  + 20 « 20g %m + 10 mL /K
No pretreatment 9 P g Fram « 20 g sample + 10 mL water
e - F
Patulin + +10 drops of pectinase enzyme - +10BREE
+ Leave overnight/ 2 hrs @40°C - MEBR/2 /)R @40°C
+ Centrifuge 5 mins @3000 rpm « B#OS5 2 @3000 rpm
O - —g=
O _
O ~ / HLB SPE Cleanup HLBEMH =BV \
+ Condition 2 mL MeOH and 2 mL H,O
® 7 1M
OH . Load 2 mL sample solution to SPE 7 BUA 2mLEREE ] 2 mL/KFE 05 & A8 22 BX A

| © 8 2 ML SRS 2B P
© Washthe SPE with 2 ml of 1% NaHCO; and 2 . i A ol 49 1o6fEs ELARTE - 2mL 1%E8REH

mL of 1% AcOH. Dry the cartridge
* Eluate the SPE with 2 mL 10% Ethyl acetate in | %/@iﬁ:j{%%ﬁgéﬁazgﬁﬁ@_Z,@ﬁ%rﬁ%% "
diethyl ether. prahe — AR I,
« Remove the solvent and reconsititute with 0.5 e -
L4 Dh 0, = 7/\ L5 GO
\ mL of 2% ACN@pH4 K&z FR0.5 mL 2% 285 (pH 4) /AR Y) J

b o

R = PR Reporting limit = 10 pg/kg BUREEERE
HPLC analysis

=HE8155 ﬁ'ﬂlﬂﬂlﬁ ERF{CEFR ey £8 Public Safety @

Government Laboratory, Food Safety
The Government of the Hong Kong Special Administrative Region
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BERT Cloudy Juice ;E&B R+ Apple puree 38RRfE
Testlng of mycotoxins Clear Juice U
BERE « 2 gsample « D g g . 2 g o + 2 mL 7K
_ No pretreatment « 2 g sample + 2 mL water
BB = = = =
Patulin AR ZEAZ
L Spike isotope labelled internal standard
= <
AN @) + +1-2 drops of pectinase enzyme - + 10 BREHE
O + Leave overnight / 2 hrs @40°C - WMEBRE/2 /NEF @40°C
O - + Centrifuge 5 mins @3000 rpm - B#/O5 2 @3000 rpm
< <
HLB SPE Cleanup HLBE 48 2 HUE \
EO”(;";‘?:LZ m; '\feOHI T-n?] f rgLP';zO . SR 2mLERESH] 2 mLK IS EAR AL
V\j’a - SS;E p.tehsgu'LO fﬁy NGHCO. and 4 © 15 2 mLiE S AR EEAR AL P
mfz : 1; ACQHW'DW ;‘e ga rtri;gea 3an - RIMA2MLES 1%TRBE AR - 4mlL 1%EERE
° - . 5t. HEZ B A ZE VAT
oty oty 4L 1O BVl Gcelalein . in A4 mL 10% B2 Z B0 2 BRI, 1t
. ££2 2N\
Remove the solvent and reconsititute with 0.5 ﬂ;’%aﬁ A N
mL of 2% ACN@pH4 WREZE 0.5 mL 2% 205 (pH 4)8RIZER 1) /
0]
‘
RIEEEERHERL DM
LC-MS/MS analysis

Government Laboratory,

Food Safety
The Government of the Hong Kong Special Administrative Region
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Testing of mycotoxins

EHBER

Patulin

BN AITTEEB, BUF{CFT

Government Laboratory,
The Government of the Hong Kong Special Administrative Region

{ AR A SR I B 3 ) J
LC-MS/MS analysis
Injection Volume 2 UL
Flow Rate . 250 pL/min
Column : Scherzo SM-C18, (150 mm x 2 mm, 3 um), Imtakt
Mobile Phase . Solvent A: 5 mM ammonium acetate with 3.5 mM

acetic acid in water
Solvent B: Methanol

Column Temp: 40 °C
Time, min Solvent A, %v/v Solvent B, %v/v
0.00 80 20
4.00 80 20
4.01 0 100
5.00 0 100
5.01 100 0
6.00 100 0
6.01 80 20
12.00 80 20
Food Safety

® Public Safety @
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Testlng of mycotoxins

RAHBRE BB ERE DT
LC-MS/MS analysis

EHBER

Patulin

Agilent 6490 triple quadrupole MS AB SCIEX 5500 / MS

0 MS/MS system: MS/MS system
@) lonization mode: Electrospray negative ionization lonization mode Electrospray negative ionization
O S Gas Temp: 290 °C Temperature (TEM) 450 °C
Gas Flow: 20 L/min Curtain Gas (CUR) 20 psi
OH Nebulizer: 60 psi Collision Gas (CAD) High
Sheath Gas Heater: 370 °C lon Spray Voltage (IS) -4500 V
Sheath Gas Flow: 12 L/min lon Source Gas 1 (GS1) 50 psi
Capillary Voltage: -5000 V lon Source Gas 2 (GS2) 50 psi
Nozzle Voltage: 0
Analyte Diagnostic ion (MRM) Diagnostic ions (MRM)
Precursorion | Production | pwelltime | Frag Volt CE Precursor Pf?::Ct [:r\;e! EP DP CE CXP
(m/z) (m/z) (sec) (Volt) (V) fon (m/2) |y (ms) v v v | W
Patulin 153 109° 100 380 4 Patulin 109* 100 10 | 90 | -17 | -28
153 81 400 380 6 153 81 100 -10 -90 -13 -35
Patulin-13C, 160 115 200 380 2 Patulin-13C, 160 115 100 -5 -80 -13 -20
E%ﬁﬂﬂﬁﬁlﬂﬁlﬁ BIHEHI:.RFE " Public Safety

Government Laboratory,

Food Safety
The Government of the Hong Kong Special Administrative Region o,
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Testing of mycotoxins Certified Reference Materials

0519
EFRFHEMHR (NCRM) i
- = = Certified
i Certificate of Analysis Reference
FRIEVIFR 5 GBW10174 Aflatoxin M, soluti
1 solution Material
[y Eutopean Refeems b Code Mo TOXM aterial
P e of Reci: 14 2021
Description OIUSOR:  Refer w certificate
P i
Lot LRAC6741 B
CERTIFICATE OF ANALYSIS i i e G
N Manutacturing Date October 2020
Storage Conditions Refrigerate
ERM®- AC058 Reference MaterialCertifi - Selveniblatris ACETONITRILE
= HE == EE% - il - |
==] AFLATOXIN B2 Dete of Reoeipt Lz | S o ® ) T
—_ = ﬁ =3 B e e % PEXertificate 3 "
I Expiry Dute: pcetonitril if7, i By IS
fI t . v el cetonitr T Certificate of Reference Material et ey
Aflatoxins = ‘ )
Aetowin B2 3.80 Catalog Number: S-4340 LotNo.  DO200715025
1) This valus was cerived from the gravimelrc prepared A ;
aed. he v o raceatle b e narnatrd By Certified Reference Material Description: Patulin
2 Eslml'du?‘?dt:nm bt B o Matrix Acetonitrile Ship Date: July 18, 2021
ned in the Guide xpression of This certifieate is designed in accordance with IS0 17034 and 1S0 Guide 31. This reference material (RM) was : il 9
contibutions arising from characterisation as well as designes, praduced and verifled In accordance with ISO/IEC 17025, 150 17034 and a registered quality Expiration Date: July 15, 2022
management system 10 5001, This SPEXOrganics® Cartified Reference Material, CRM, is intended primarily for use as a callbration standard or quality
P S control standard for organic chromatography instrumentation such as GC, GC-S, LC, and LC-MS. It can be employed in
\© cerifioate Is valid for one year after purchase. Product Name USEPA, ASTM and other methods relevant to the ceriified properties listed below
f:les flrfler 14.02.2022 ) Deoxynivalencl 100 pg/mL in Acetonitrile, Solution of Deoxynivalenal in Certified Compounds:
& minimum amount of sample to be usad Is 100 ] Acetonitrile Compound cAs# Laboled Purity Certifiedt
NOTE Patulin 149-29-1 1000 pgfmL 98% 1000 pg/ml 25 pgimb
E Rk okl BRI Product Code Lot Number T T
uropsan Reference Material ERM®-ACOSS was pr H & P
according to the principles laid down in the technicq 10006716 1000007880
operation agreement betwesn BAMARMM-LGC. Infor CAS No. Format ,
(http:/Forvew.erm-crm.org). 51481-10-8 Selution L
Mol. Weight Expiry Date :
H/ Eﬁ Fﬁ ﬁ =L \ ><, -'— Accepted as an ERMT, Gesl, August 2007 296.32 & Mar 2024
W) ﬁ ? Mol. Formula Storage Temp par
= /[=] CRMeode TOX2R C15H2006 2-8°C F
Due o Recipt | Mar 2021 si
. Concvn oo s b Volume (m1) : [
D Bpin D15 2023 1 7 (R
eoxynivaleno =
CERTIFIED CERTIFIED
anded Uncertainty (U)
Uncertaint
The certified value(s) and uncertainty(ies) are determined in accordance with EURACHEM/CITAC Guide for VIA-ALDRICH
— "Quantifying Uneertainty in Analytical Measuremant, 3rd edition”, with an 95% confidence level (k=2), it iy ——
isiration No, 268-TEST Uncertainty is based on the Total Combined Uncertainty, including uncertainties of charactenisation and . - B pgen s - ch G
:‘gnums«mmg stability tasting. Stability ualues are based on real evidence opposed to simulation. § - Isomer ratios (when applicable) sre an uncertified paramater.
production of reference materials ﬁ{it’
The producer eertifies that this reference material meots the Specficasion stated in tis certficate until the T Final Solution Verification:
expiry date, provided it Is stored unopened at the recommended temperature herein, Product warranties for Final solution integrity verified by Gas Chromatography/Mass Spectrometry. The mass spectrum of each compound was
this referance matarial are set out in the terms and condtions of purchase. confirmed against the NIST mass spectral database.
+ Certified concentration based on gravimetric weights and corractad for the purity of the compound(s) used to prepare the
== EERTIFIEE e AT E PR standard. Analytical balance calibration is verified daily with C1 welght sat #23-190006 which is registered with Atlantic
Tal=t o Rl Scale, and traceable to NIST and NJ Division of Weights and Measures.
_-‘-_ =3 Ing. M. Streicher  [29 Mer 2022 e
This CRM s guarantesd stable and accurate to within the uncertainty listed for the cerlified value. This includes uncertainty
eto , short term and lang term stability. During the stated period of validily, the
H purchaser wIIl e i 1 (i product i recalled due to any significant changas in th stability of the solution. For further
a l I I n information, contact the Sales Support Department st crmsales@spexcsp.com,
Date of Centification: _July 15, 2021 Certifying Officer _Shawsn— Mhoa ——
Shannon Macieira, Operations Manager
CRMCode  TOX2I38(a)
[ T2Y ) Romer Labs Division Holding GmbH Dol Reeit 22 M 2021
man W oo Erber Campus 1, 3131 Getzersdorf, Austria anceniration. - Refr to cenificate Page 1of 2
Expiry Dute 15 Jul 2022 REF{
| VoudurNa - ci2-21-0m0.4CC ITEEEE—— ———

EBRBITRERN, BRI 0 s Publc Safety
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Testing of mycotoxins Isotope Labelled Internal Standards
é Certificate of Analysis
OMER
bio
e N A\ / 4 p
=HEE=
AﬂatOXInS SIGMA-ALORICH MIX 11 (!3C AFLATOXINS)

3050 Spruce Sireel, Saimt Louls, MO 63103 USA
Emall USA: tachsengiislal. com Cutslde USA: eurlechsanwisial.com

Certificate of Analysis

Product Name: Deoxynivalenol-*C,_ solution
H’ﬁlj /§=l: =E’=E'_ FI’E ﬁ% 7] )t;?ﬁ E? acetonitrile ~ 25 pg/mlL, analytical standard
Deoxynlvalen Ol d— Certificate of Analysis
o
A b
lopure
@ U-[13C7]-PATULIN IN ACETONITRILE
HEHEER
FOET R

Patulin

U-[13C7]-PATULIN IN ACETONITRILE

BN AITTEEB, BUF{CFT A Public Safety

Government Laboratory,
The Government of the Hong Kong Special Administrative Region
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