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Table 1. Common classes of chemical contaminants in food determined by LC-MS.

Chemical contaminants in food

Examples

Residues
Agrochemicals
Pesticide residues (>800 compounds)

Pharmaceuticals
Veterinary drug residues

Growth promoters

Natural toxins
Mycotoxins
Phycotoxins

Phytotoxins

Herbicides (carbaryl, diuron, monuron)
Insecticides (malathion, parathion)
Fungicides (imazalil, carbendazim)

Aminoglycosids (kanamycin, neomycin)
B—lactams (amoxicillin, chloxacillin)

Macrolides (tylosin, tilmicosin, spiramycin)
Nitrofurans (ronidazole)

Quinolones (ofloxacin, norfloxacin, ciprofloxacin)
Sulfonamides (sulfacetamide, sulfaquinoxaline)
Tetracyclines (tetracycline, chlortetracycline)
Amphenicols (cloramphenicol)

Stilbenes (Dienestrol, Diethylstilbestrol)
Antithyroid agents (Mercaptobenzimidazol, Methylthiouracil)
Steroid androgens (ethylestrenol, methandriol)
Resorcylic acid lactones (a—zeranol)

B—agonists (clenbuterol, terbutaline)

Aflatoxins, ochratoxin A, patulin, trichothecenes, fumonisins

Domoic acid, okadaic acid, saxitoxine, microcytins, azaspiracids,
pectonotoxins, yessotoxins

Ergot alkaloids (ergometrine, ergotamine, ergosine, ergocristine,
ergocryptine, and ergocornine)
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Fig. 1. Chromatogram of apple crude extract spiked with 17 (semi) polar pesticides based on the quantifying MS/MS
transitions obtained by (a) HPLC-MS/MS, (b) UPLC-MS/MS when using the same gradient as for HPLC—
MS/MS and (c) UPLC-MS when using a optimized gradient. For illustration, used gradient (% of methanol) is
also shown, Peak identification: 1=Carbendazim, 2=Thiabendazole, 3=Carbofuran, 4=Carbaryl, 5=Linuron,
6=Methiocarb, 7=Epoxiconazole, 8=Flusilazole, 9=Diflubenzuron, 10=Tebuconazole, 11=Imazalil,
12=Propiconazole, 13=Triflumuron, 14=Bitertanol, 15=Prochloraz, 16=Teflubenzuron, 17=Flufenoxuron,
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Fig. 2. Application of LC-MS/MS for the confirmation of spinosyn A, a pesticide with low CID fragmentation in a
triple quadrupole, using a hybrid triple quadrupole linear ion trap instrument: (a) total ion chromatogram; (b)
enhanced product ion scan mode; and (c) MS® mode. The combination of survey scans using the SRM,
enhanced product ion scan mode, and MS® modes by means of information—dependent acquisition experiments

is very useful for confirmatory purposes.
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Table 2. Selected LC-MS procedures to determine veterinary drugs and growth promoting agents.
Analytes Matrix R (%) LC-MS LOQ (hg g )
Approaches for target analysis
31 antimicrobials Cattle, pig 75-99  LC-QqQ-MS/MS 10-50
p—lactams, lincosamides, macrolides,
quinolones, sulfonamides, tetracyclines,
nitroimidazoles, trimethoprim
51 veterinary drugs Animal tissues 8-95 LC-QqQ—-MS/MS 3
nitroimidazoles, sulphonamides,
quinolones, ionophores, dinitrocarbanilide
22 anabolic steroids natural and synthetic Meat samples ~ Not reported LC-QqQ-MS/MS 0.1-10
19 antibiotics Porcine and 68-95 LC-QqQ—MS/MS 1-30
tetracyclines, sulfonamides, quinolones, bovine muscle
p—lactams, macrolides
60 antibacterials Beef kidney 61-109  LC-IT-MS/MS QuQ<10 1T
aminoglycosides, f—lactams, juice and (aminoglycoside <500
sulphonamides, fluoroquinolones, serum samples screening)
quinolones ionophores, LC-QqQ—-MS/MS
dinitrocarbanilide, tetracyclines (other antibiotics)
42 veterinary drugs Honey 26-297  LC-QqLIT-MS/MS 27-81
tetracyclines, macrolides, aminoglycosides,
p—lactams, amphenicols, sulfonamides
18 veterinary drugs Milk 70-110  UPLC-QqQ—-MS/MS 1-4
quinolones, sulphonamides, macrolides,
anthelmintics, tetracycline
29 veterinary drugs Bovine muscle 38-92  UPLC-QqQ-MS/MS  0.1-2.2
non—steroidal, anti—inflammatory drugs, and kidney (n =18
corticosteroids, anabolic steroids tissue
100 veterinary drugs Egg, fish, meat 47-145  LC-TOF-MS 4
nitroimidazoles, sulphonamides, 70-120
quinolones, ionophores, (for 90% of
dinitrocarbanilide, macrolides compounds)
100 veterinary drugs Milk 80—-120  UPLC-TOF-MS 5—25
benzimidazoles, macrolides, penicillins,
quinolones, sulphonamides, pyrimidines,
tetracyclines, nitroimidazoles,
tranquillizers, ionophores amphenicols,
NSAIDs
150 veterinary drugs Raw milk 25—-805  UPLC-TOF-MS 0.5-25

avermectines, benzimidazoles,
f—agonists, p—lactams, corticoides,
macrolides, nitroimidazoles, quinolones,
sulfonamides, tetracyclines
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deoxynivalenol, 15-acetyldeoxynivalenol, neo-
solaniol, fusarenon-X, diacetoxyscirpenol, HT-2
toxin, T-2 toxin), aflatoxins (aflatoxin-B1, afla-
toxin-B2, aflatoxin-G1, aflatoxin-G2), Alternaria
toxins (alternariol, alternariol methyl ether and
altenuene), fumonisins (fumonisin-B1, fumonisin-
B2, fumonisin-B3), ochratoxin A, zearalenone,
beauvericin, sterigmatocysting E§sh= 86714] 2]
mycotoxins AR Wi o] JPE ST}, B8t 15
= Wl 24 & 4 glE A whEell QqQ-MS/MS
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Table 3. Selected LC-MS procedures to determine natural toxins in food.

Analytes Matrix R (%) LC-MS LOQ (ng g )
Mycotoxins
8—prenylnaringenin, zearalenone, Beer 72.8-107  LC-MS 0.8-38.6
zearalenol and p—zearalenol
Fusarium mycotoxins, beauvericin and  Eggs 48-179 LC-QqQ-MS/MS  0.01-22.4
enniatins (A, Al, B, Bl)
Aflatoxins (AFs) B1, B2, G1, and G2 Olive oil 92-107 LC-QqQ—-MS/MS 0.04-0.12
Multi—mycotoxin, trichothecenes, Sweet pepper - LC-QqQ—MS/MS 0,32
aflatoxins, Alternaria toxins,
fumonisins, ochratoxin A,
zearalenone, beauvericin,
sterigmatocystin
12 mycotoxins Cereals 70-108 UPLC—-QqQ-MS/ 0,03-6.30
Deoxynivalenol, Aflatoxins B, B2, GI, MS
G2 and M1, Fumonisins Bl and B2,
Ochratoxin A, HT-2 and T—2 toxin,
Zearalenone
Several mycotoxins and other food Fruits and 45-100 LC-TOF-MS 1.0-10
contaminants vegetables
Phycotoxins
Azaspiracids Shellfish - LC-QqQ—-MS/MS -
Microcystins Cyanobacteria, - LC-QqQ—-MS/MS 0.5
Spirulina
food products
Tetradotoxin Marine - LC-IT-MS/MS 100
gastropod
Domonoic acid Shellfish 81-95 LC-QqQ—-MS/MS 0.2
Odakaic acid, dinophysistoxin—2 Mussels - LC-QqQ—-MS/MS -
Alkaloids
Pyrrolizidine alkaloids and their Honey - LC-IT-MS 1
N-oxides
Ergot alkaloids Cereal products 62-97 LC-QqQ—-MS/MS 0.1-1.0
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