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Antibiotics in chicken meat

‘| Muaz et al. (2018): 8 to 90% positive chicken samples, including fresh
- | whole chicken, frozen chicken meat, and chicken liver GLOBALLY

» less than 1 pg/kg of chloramphenicol and sulfonamides
* 1 mg/kg of tetracycline
* 106° C for 24 to 100 min — reducing 50% tetracyclines

No literature data available in the U.S.




- FDA Directive Code of Federal Regulations

A point in time eCFR

21 CFR Part 558 —

aying titl up to date a

Go to CFR Reference

* Requesting voluntary

withdrawal of chapte S
.

antibiotics from feeds

Bl View
C Eliminati ng FDA i‘ PART 558 - NEW ANIMAL DRUGS FOR USE IN ANIMAL FEEDS
approval of antibiotic o
u Se as g rowth Eo—. Subpart A - General Provisions
§ 558.3 Definitions and general considerations applicable to this part.
promoters

« 2 categories for new
drug approval
« Catll with no
residue or zero
tolerance
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Objective

To measure the destruction of antibiotics in spiked samples by the
rendering process

Classes of antibiotics

Aminoglycosides
Beta-Agonists

Cephalosporins
lonophore

Lincosamides
Macrolides
Penicillins
Polypeptides
Quinolones

Sulfonamides

Streptogramins
Tetracyclines

Antibiotics of interest

Gentamicin
Ractopamine
Zilpaterol
Ceftiofur
Narasin

Nicarbizine (DNC - dinitrocarbanilide)

Lincomycin
Tylosin
Penicillin G
Bacitracin
Ciprofloxacin
Enrofloxacin
Sulfadiazine
Sulfaquinoxaline
Sulfadimethoxine
Virginiamycin
Tetracycline
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*if we can get access

*commonly a false positive
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Class of antibiotics

Aminoglycosides Gentamicin GENTAMICIN SULFATE SALT

Beta-Agonists

Cephalosporins

lonophore

Lincosamides
Macrolides
Penicillins
Polypeptides

Quinolones

Sulfonamides

Streptogramins

Tetracyclines

Ractopamine
Zilpaterol
Ceftiofur

Narasin

Nicarbazin (DNC - dinitrocarbanilide)

Lincomycin
Tylosin
Penicillin G
Bacitracin
Ciprofloxacin
Enrofloxacin
Sulfadiazine
Sulfaquinoxaline
Sulfadimethoxine
Virginiamycin

Tetracycline

B e s ¢

RACTOPAMINE HYDROCHLORIDE
N/A
CEFTIOFUR SODIUM
NARASIN IN DMSO
NICARBAZIN
LINCOMYCIN HYDROCHLORIDE
TYLOSIN in 0.9% NACL
PENICILLIN G SODIUM SALT
BACITRACIN FROM BACILLUS LICHENIFORMIS
CIPROFLOXACIN
ENROFLOXACIN
SULFADIAZINE
SULFAQUINOXALINE SODIUM SALT
SULFADIMETHOXINE
VIRGINIAMYCIN S1
TETRACYCLINE HYDROCHLORIDE
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- LCMS Method: Method development & validation
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JLCMS Method: Method development & validation
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Figure 2: Quad MS Principles
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JLCMS Method: Method development & validation

Bacitracin 42020: +ESI MRM Frag=46.0V CID@35.0 (712.0 -> 199.0) anti_23.d
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Figure 3: Bacitracin MRM fragmentation
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LCMS Method: Method development & validation

Ceftiofur 42020: +ESI MRM Frag=118.0V CID@50.0 (524.0 -> 125.0) anti_23.d
R Il
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Counts (%) vs. Acquisition Time (min)

Ceftiofur 42020: +ESI MRM Frag=118.0V CID@17.0 (524.0 -> 241.0) anti_23.d
i
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Figure 4: Ceftiofur MRM fragmentation
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LCMS Method: Method development & validation

Acquisition Method Report ¥ Agilent Technologies
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| LCMS Method: Method development & validation

LOQ: 0.078 ppb

Calibration range: 0.078 to 200 ppb




gy LCMS Method: Method development & validation

| Ractopamine

LOQ below
0.08 ppb

The MRLs are 10 ppb
in pork and beef meat,
40 ppb in livers

and 90 ppb in kidneys.

Figure 5: Ractopamine MRM fragmentation




. Experimental Design

Materials: chicken meals, chicken meat, chicken fat

Matrix weight: 1 g

Added fat: 0.5 g (33%)

Spiking levels: 20 or 200 ppb using authentic standard mix
Cooking temperature: 95 or 105°C

Replication: minimum 5 per experiment




Chicken meat

LCMS Analysis
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‘ Chicken meal

Figure 6: Recovery of antibiotics in heated chicken meal
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Chicken meat only

1 g ground chicken breast meat

1 mL water
95°C in water bath

30 min




. Chicken meat only, 20- and 200-ppb spiking

Antibiotics
Bacitracin
Bacitracin
Ceftiofur
Ceftiofur
Ciprofloxacin
Ciprofloxacin

Gentamicin
Gentamicin

Narasin
Narasin
Nicarbizine
Nicarbizine
Penicillin G
Penicillin G
Ractopamine
Ractopamine
Sulfadiazine
Sulfadiazine

Tetracycline
Tetracycline
Tylosin
Tylosin
Virginiamycin
Virginiamycin

Spiked level
200

20

200

20

200

20

Recovery, %
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88.70

86.60

Not reported
Not reported

17.90

10.09

51.76

67.6
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66.9

84.7

83.7

B e s ¢

Figure 6: Recovery of antibiotics in heated chicken meat
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Chicken meat + fat, 20-ppb spiking

M e a t s

Figure 7: Recovery of antibiotics in heated chicken meat with added fat
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meat + fat, 200-ppb spiking

Figure 8: Recovery of antibiotics in heated chicken meat with added fat
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s Initial Thoughts

No residue detected in samples

Greater temperatures increase destruction
« Higher fat content increases destruction

Antibiotics compounds are not the same
« Greater water-solubility = greater destruction
« Low water-solubility = more migration into fat fraction




_w Major outcomes

Analytical methodology for antibiotics in rendered products
« LCMS method
« Extraction, cleanup
« LOD, LOQ - instrumental capability

Initial understanding of how rendering impacts antibiotics residues
* Recovery %
 Temperature
« Fat content
« Chemical nature of antibiotics compounds
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