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INTRODUCTION
IN THE PURSUIT OF OPTIMIZING LIVESTOCK PRODUCTION, ZILPATEROL AND RACTOPAMINE HAVE EMERGED AS POWERFUL 

BETA-AGONIST DRUGS WIDELY USED AS GROWTH PROMOTERS IN CATTLE. THESE COMPOUNDS ENHANCE FEED 

EFFICIENCY, INCREASE LEAN MUSCLE MASS, AND REDUCE FAT DEPOSITION, MAKING THEM VALUABLE TOOLS IN THE MEAT 

PRODUCTION INDUSTRY. HOWEVER, THEIR USE IS NOT WITHOUT CONTROVERSY. WHILE APPROVED IN THE UNITED STATES 

AND CANADA, THESE DRUGS ARE STRICTLY BANNED IN THE EUROPEAN UNION AND MANY OTHER COUNTRIES DUE TO 

CONCERNS OVER POTENTIAL HEALTH RISKS TO CONSUMERS AND ANIMAL WELFARE ISSUES. 

THE PRESENCE OF RESIDUES FROM THESE DRUGS IN ANIMAL TISSUES, SUCH AS MUSCLE, LIVER, AND KIDNEY, POSES A 

SIGNIFICANT CHALLENGE TO FOOD SAFETY. TO PROTECT PUBLIC HEALTH, IT IS ESSENTIAL TO MONITOR AND CONTROL 

THE LEVELS OF THESE RESIDUES, ENSURING THEY REMAIN WITHIN PERMISSIBLE REGULATORY LIMITS. THIS IS WHERE 

ADVANCED ANALYTICAL TECHNIQUES, SUCH AS LIQUID CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY (LC-MS/MS), 

PLAY A CRITICAL ROLE. LC-MS/MS IS A HIGHLY SENSITIVE AND PRECISE METHOD FOR DETECTING AND QUANTIFYING 

TRACE AMOUNTS OF ZILPATEROL AND RACTOPAMINE IN COMPLEX MATRICES LIKE ANIMAL TISSUES.



WHAT ARE ZILPATEROL 
AND RACTOPAMINE?



• ZILPATEROL:

• A BETA-AGONIST DRUG USED TO PROMOTE LEAN MUSCLE GROWTH IN CATTLE.

• APPROVED IN THE USA AND CANADA WITH SPECIFIC MAXIMUM RESIDUE LIMITS (MRLS).

• RACTOPAMINE:

• ANOTHER BETA-AGONIST USED TO IMPROVE FEED EFFICIENCY AND INCREASE LEAN MEAT PRODUCTION.

• ALSO APPROVED IN THE USA AND CANADA WITH DEFINED MRLS.

• HEALTH CONCERNS:

• POTENTIAL RISKS TO HUMAN HEALTH IF RESIDUES EXCEED PERMISSIBLE LIMITS.

• NEED FOR RELIABLE ANALYTICAL METHODS TO MONITOR RESIDUES IN FOOD PRODUCTS.



PERMISSIBLE LIMITS IN THE USA, CANADA AND CODEX STANDARD:

USA:
RACTOPAMINE:

MUSCLE: 30 ⱮG/G (PPB)
ZILPATEROL:

MUSCLE: 12 ⱮG/G (PPB)

CANADA:
RACTOPAMINE:

MUSCLE: 40 ⱮG/G (PPB)
ZILPATEROL:

MUSCLE: 5 ⱮG/G (PPB)
MAXIMUM PERMISSIBLE LIMIT IN CODEX:
RACTOPAMINE:

MUSCLE: 10 ⱮG/G (PPB)
ZILPATEROL:

MUSCLE: 0.5 ⱮG/G (PPB)



ANALYSIS OF RACTOPAMINE AND 
ZILPATEROL BY USING UPLC-MS/MS



WE DETECT AND QUANTIFY RACTOPAMINE AND 
ZILPATEROL IN KIDNEY, MUSCLE, AND LIVER TISSUES 

TO ENSURE COMPLIANCE WITH REGULATORY LIMITS, 
USING UPLC-MS/MS AND ACCORDING TO OASIS 

PRIME MCX METHOD .



Sample Collection and 

Preparation:

* Collect 5 g of the sample 

(from liver, muscle, or 

kidney tissues).

* Ensure proper 

homogenization of the 

sample for consistency.

Extraction:

Perform extraction to 

isolate the target 

analytes (ractopamine 

and zilpaterol) from the 

sample matrix by 

methanol.

Solid-Phase Extraction 

(SPE):

Purify the extracted 

sample using the Oasis 

PRIME MCX SPE 

method to remove 

impurities and 

concentrate the 

analytes

Sample Injection:

Inject the purified sample 

into the UPLC-MS/MS 

system for analysis.

Detection and Quantification



WHAT WE HAVE DONE AND WHAT WILL WE DO?



 METHOD 

DEVELOPMENT 
 IMPLEMENTATION OF 

THE METHOD
METHOD VALIDATION

VERFICATION 

AND ROUTINE 

ANALYSIS

Analysis of Ractopamine and Zilpaterol in Cattle Tissues: From Method Development to 

Routine Application in Military Laboratories For Quality Control (MLQC)



WHAT WE HAVE ACHIEVED IN MILITARY LABORATORIES FOR QUALITY 
CONTROL AND WHAT WAS THE RESULT ?



• RESULTS OF METHOD DEVELOPMENT THAT APPLIED IN MLQC

• LINEARITY:

• EXCELLENT LINEARITY WAS OBSERVED FOR BOTH RACTOPAMINE AND ZILPATEROL.

• CORRELATION COEFFICIENT (R²): > 0.999 FOR BOTH COMPOUNDS.



• SELECTIVITY:

• HIGH SELECTIVITY WAS ACHIEVED WITH WELL-RESOLVED PEAKS FOR 

RACTOPAMINE AND ZILPATEROL.

• NO INTERFERENCE FROM MATRIX COMPONENTS WAS OBSERVED.

• CHROMATOGRAPHIC PEAKS:

• RACTOPAMINE: RETENTION TIME = 3.15 MIN.

• ZILPATEROL: RETENTION TIME = 1.8 MIN.

• PEAKS WERE SHARP AND SYMMETRICAL, INDICATING GOOD SEPARATION.









OUR NEXT STEP WITH UPLC-MS/MS

• WE WILL PERFORM METHOD VALIDATION (THE NEXT STEP) BY APPLYING THE FOLLOWING 

VALIDATION PROTOCOL

•Preparation of Calibration 

Standards:

Prepare a series of standards 

with known concentrations of 

Ractopamine and Zilpaterol.

•Spiked Samples:

Spike blank tissue 

samples with known 

concentrations of 

analytes for recovery 

studies

Analysis by 

UPLC-MS

•Data 

Analysis:

Calculate 

LOD, LOQ, 

precision, 

accuracy, and 

other 

parameters.



ASPIRATIONS



• TO BECOME A GLOBALLY RECOGNIZED LEADER IN THE ANALYSIS OF VETERINARY 

DRUG RESIDUES AND FOOD ADDITIVES.

• ENSURING FOOD QUALITY AND SAFETY BY PROVIDING ACCURATE AND RELIABLE 

ANALYTICAL SERVICES.

• RECEIVING SAMPLES.

• OBTAINING ISO 17025 ACCREDITATION



THANK YOU FOR LISTENING


