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Livestock raising cohabits with
agriculture. Therefore, animals are
problably exposed to pesticides
used to protect crops.

In addition, during cattle raising
veterinary drugs are used to prevent
diseases.




The use of these compounds may result in the presence of

their residues in edible tissues or organs, mainly in muscle,

liver, kidneys and milk where most xenobiotics are

metabolized or excreted, contaminating the final product.
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Exposing consumers health to these contaminants

and affecting international trade.




Milk industry in Uruguay

T greater chemotherapeutic and antiseptic
pressure on animals
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Milk contamination

Pozo Lora et al., 1977; Khaniki, 2007; Acosta, 2008; Thomas et al.,
2008; Boggio, 2010; Cajarville et al., 2012; Zumbado y Romero, 2015.




Main Contaminants in milk

[ Mycotoxins }
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Problems related to chemical
contamination of milk

Ten liters of milk with an ATB (thermally stable) can altered
the processing of 80,000 L of milk

Pozo Lora et al., 1977; Khaniki, 2007; Thomas et al., 2008; Boggio, 2010



Problems during tecnological
processes

During the industrial process some of these contaminants could
be concentrated in the final product, being detected in a higher
concentration compared to the raw material.

Bajwa y Singh, 2011



EU Maximum Residue Levels (LMRs)

REGLAMENTO (CE) N 1881/2006 DE LA COMISION
de 19 de diciembre de 2006

por el que se fija el contenido maximo de determinados contaminantes en los productos
alimenticios

(Texto pertinente a efectos del EEE)

(DO L 364 de 20.12.2006, p. 5)

REGLAMENTO (CE) N°© 396/2005 DEL PARLAMENTO EUROPEO Y DEL CONSEJO
de 23 de febrero de 2005

relativo a los limites médximos de residuos de plaguicidas en alimentos y piensos de origen vegetal
y animal y que modifica la Directiva 91/414/CEE del Consejo

COMMISSION REGULATION (EU) No 37/2010
of 22 December 2009

on pharmacologically active substances and their classification regarding maximum residue limits
in foodstuffs of animal origin

(Text with EEA relevance)




Objective

Development and validation of a
multiclass methodology for the
determination of aflatoxin M1,
pesticides and veterinary drugs

in milk




The analytical challenge...

Pesticide Manual: 1468 N VD Handbook:
pesticides (excl. metabolites) \ s 550 drugs

Mycotoxins: 300 identified




Contaminants diversity
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Sample treatment approaches for
pesticides, veterinary drugs, mycotoxins
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Method Validation

Method validation is the process of demonstrating that analytical

procedures are suitable for their intended use.

DG-SANTE Guidelines
Document No. SANTE/11813/2017

2002/657/EC: Commission Decision implementing
Council Directive 96/23/EC concerning

the performance of analytical methods and

the interpretation of results

Codex, CAC/GL 90-2017: Guidelines on Performance Criteria
for Methods of Analysis for the Determination
of Pesticide Residues in Food and Feed




Experimental: Final Method

Extraction
5 g sample + 15 mL
EtAc + 5mLH,0
Salting out MgSO, +
Nacl

Clean-up 1

Overnight

Freeze-out

Liver and
Kidney

Muscle

Clean-up 2

60 mg C-18,

HPLC-MS/MS _ 100 mg AL,O,

600 mg MgSO,




Milk: Extraction conditions

Eight different combinations of solvents were compared to
optimize the best extraction approach (n=5, 100 pg/L)

MeCN: EtAc
(50:50)




Extraction conditions

N° COMPOUNDS
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Clean-up conditions

MeCN: MeOH MeCN: EtAc MeCN: H,O (citrate
(50: 50) (50: 50) buffer) (75:25)

A 4

Overnight freeze-out + dSPE 60 mg C-18, 600 mg MgSO,

Analysis

GC-MS LC-MS/MS




Final Method

Extraction | ‘ Clean-up 1

5 g sample + 15 mL
MeCN:H,O0 (75:25)
Salting out MgSO, +
NaCl+Citrate buffer
salts

Overnight
Freeze-out

Clean-up 2

HPLC-MS/MS _
GC-MS

60 mg C-18,
600 mg MgSoO,




Method Validation

\
Valldatlon - and Matrix Effect (ME)
- Robustness

DG-SANTE Guidelines
Document No. SANTE/11813/2017



Results & Discussion



GC-MS & LC-MS/MS

Spiking levels assayed for trueness and precision evaluation (n=5)

, 10,20 and 200 ug/kg 20 and 200 pg/kg
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GC-MS & LC-MS/MS

200 pg/kg

W20 pg/kg
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LOD, LOQ & Linearity

*LOD=LOQ: 2 pg/kg for 51% of the compounds, 10 ug/kg for 43% and

200 pg/kg for 6% of the analytes.

*All the compounds presented good linearity in matrix and
solvent (r*> 0.999) in the range 1-250 pg/L in both instruments.

*The residuals (BCC) were below 20%.



ME in LC-MS/MS
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The compounds presented signal enhancement/ suppresion



% ME

Matrix Effect GC-MS
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All the compounds presented signal enhancement



Milk extract spiked at 5 ug/kg
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Albendazole in a milk sample

[ TIC of +MRM (223 pairs): from Sample 16 (MR C-a) of Data20170301.wiff (Turbo Spray) Max. 2.2e4 cy

24.21
2.2e4

2.0e4
1.8e4
1.6e4 20.35

17.14

.44+
o
2‘5.2e4 B
2 oea |

g 19.38
8900.0 12.48 17.85

6000.0--0-10 4 59 4.61 _12.81 _14.10
. : 5.87 6.13 10.2

2000.0|
)
0.0
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 25
Time, min
| B X|C of +MRM (223 pairs): 266.115/234.100 amu Expected RT: 12.4 ID: Albendazol from Sample 16 (MR C-a) of Data20170301.wiff (T... Max. 3505.6 cf

2.773.45
4.79 _15.27

3500 - 12.47

3000+

Concentration:

o  /
2500 /\/S

Da®

ZTI

So00- 16,2. pg/kg < MRL />_NH
2 N
for (100 pg/kg)

N J

0
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 25

Time, min




Aflatoxin M1

MS/MS Parameters

Transition

DP (V)
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Validaton results AFM1

Milk’s  Assayed level
method  (pg/kg)

% Rec  %RSD

With o 3
freeze- 2 ) 3
out 10.0 89 6
0.1 81 9
wio 0 82
freeze- > / Milk’s Assayed
out 10.0 104 B method level % Rec
(ng/kg)
© 0.05 112 7
w/o 0.10 89 19
freeze-out 0.50 75 9




Linearity AFM1

Linearity : 1-20 pg/L

Level (ug/L) %Residuals

1.0 -1
2.5 -8
5.0 9
10.0 2
20.0 -1

DG-SANTE

Criteria

Intensity
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y = 995,77X - 236,05
R*=0,9992

y= 871;52)( - 341)91
R*=0,9983

5 10 15 20 25

Concentration (pg/L)



Matrix Effect AFM1
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Commercial samples

Intansity, cps
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New scope

Antibiotics: Amoxycilin, Ampicillin,
Ceftiofur, Chlortetracyciline,
Cloxacilin, Enrofloxacin,
Spiramycin, Monensin,

Pesticides & veterinary drugs

2, 4 Dimetilamine, Abamectine,
Amitraz, Carbaryl, Cypermethrin,
Cyromazine, Chlorpyrifos,

Clorsulon, Closantel, Cyalothrin _ Oxytetracycline, Penicillin G, -
Lambda, Diazinon, Dichlorvos, Rifaxymin, Tetracycline, Tilmycosin,
Doramectin, Eprinomectin, Tylosin

Ethion, Fipronil, Fipronil

carboxamide, Fipronil desulfinyl,

Fipronil sulfide, Fipronil sulfone, Mycotoxins: aflatoxin B1,
Fluazuron, Flumethrin, B2, G1, G2, M1, M2
lvermectin, Pirimiphos methyl,

Propoxur



Preliminary results LC-MS/MS-ESI (+)

M1 prima M2 prima

% REC % RSD % REC % RSD % REC % RSD % REC % RSD

Abamectin “ 123
Amoxycillin
Ampycilin
Carbaryl
Ceftiofour
Chlorpirifos
Ciromazine
Chlortetracicline
Cloxacilin

Cyhalothrin lambda

Diazinon
Dichlorvos
Doramectin
Enrofloxacin
Eprinomectin
Spyramicin
Ethion
Fluazuron
Flumethrin
Ivermectin
Monensin
Oxytetracicline
Penicilin G
Pirimifos Methyl
Propoxur
Rifaxymin
Tetracicline
Tylmicosin
Tylosin




Preliminary results LC-MS/MS-ESI (-)

% REC % REC % RSD % REC % RSD % REC % RSD
Clorsulon 236
Closantel 6153 _
Fipronil 155
Fipronil desulfinyl 209
Fipronil sulfide 179
Fipronil sulfone 197

M5
% REC % RSD
254 30
1 84
54 30
21 41
27
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Thank you for your
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