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Presentation Overview 

 Overview of Multi-residue analysis 

– Challenges in food safety analysis 

– customer’s requirement 

– What should we focus on 

 Experimental Information  

– Sample Preparation 

– Instruments conditions 

 Results and Conclusions 

– Method performance 

– Advantage of the Multi-residue  solutions 
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The view of food safety 
——Multitude of Compounds  & Variety of Food Types 

Marine toxin 

PFC 

Packaging 
migration 

pesticides 

acrylamide 

mycotoxins 

Vet drugs  

Melamine 

PAHs 

Allergen  

Polyphenol 

Vitamine 

Sudan 
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Variety of methods 

mycotoxins 

Pesticides 

Veterinary drugs 

Food additives  

Contaminants 

。。。。。。 

 

More than 6,000  

compounds need to  

be detected 

 

 

What are the challenges? 

Part of the Vet Drugs Methods 

Method Analytes  Sample Matrix 

GB/T22286 β-Adrenergic 
agonists 

Muscle 

GB/T21315 β-Lactam Kidney and muscle 

GB/T22338 Chloramphenicol Muscle 

GB/T20762 Macrolide Liver, kidney, and 
muscle 

GB/T21316 Sulfonamides Liver and muscle 

GB/T20366 Fluoroquinolone Liver and muscle 
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How can I turn this? 

  

Into this? 

 

 

 

What ‘s the customer focus on?  
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Veterinary 
Drugs 

Pesticides Mycotoxins 

Organophosphates 
 Chlorpyrifos, Diazinon 

Carbamates 
 Aldicarb, Carbaryl 

Organochlorine 
 DDT, Endosulfan 

Pyrethroids（菊酯） 
 Cyfluthrin, Pyrethrin 

Sufonylureas？ 
 Rimsulfuron玉嘧磺隆,  

Phenoxyacid Herbicides 
 2,4-D 

Triazines 
 Atrazine 

Ureas 
 Diuron 

Acetanilides 
 Metolachlor, alachlor 

Neonicotinoids 
 Imidacloprid 

Imidazolinones 
 Imazapyr 

 

 

Tetracyclines 
 Oxytetracycline 

Fluoroquinolones 
 Enrofloxacin 

Sulfonamides 

 Sulfamerazine 

Macrolides 
 Erythromycin 

Beta-Lactams 
 Amoxicillin 

Amphenicols 

 Chloramphenicol 

Steroids 

 Dexamethasone 

Beta-Adrenergics 

 Albuterol 

Aminoglycosides 
 Streptomycin 

 

 

 

 

 

Aflatoxins 
 Aflatoxin B 

Fumonisins 
 Fumonisin A 

Trichothecenes  

 HT-2 Toxin, 
Deoxynivalenol (DON) 

Ochratoxins 
 Ochratoxin A 

Estrogenic Metabolites 
 Zearalenone 

Phenolic 

 Citrinin 

 

 

 

 

 

 

 

 

 

 

Three major classes compounds in food 

safety 
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Experimental Information 

Multi-Residue Method 
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MILK 

Protein Precipitation 

Add 4 mL of 0.2 % formic 
acid ACN to  

1 mL of sample  

Pass-Through  

PRiME HLB SPE 

Cleanup  

TISSUE 

Extraction/Precipitation 

Add 10 mL of 0.2 % formic 
acid in 80:20 ACN/water to  

2.5 g of sample  

Centrifuge 

Take aliquot 

supernatant  

Multi-residue Veterinary drugs  
Sample preparation approach  

Pass hrough 
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Centrifuge  
Dilute 10 times with water  

(~ 15x dilution)  

samples 

Extraction 

Measure out 10 g sample +10 mL 
water+ 15mL of 1% acetic acid  in 

Acetonitrile into DisQuE tube 1 

Centrifuge 

Centrifuge and transfer 1 mL of 
the extraction into DisQuE 

tube 2 

Multi-residue pesticides 
Sample preparation approach   

Dispersion 
SPE 
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Mycotoxins 
Sample preparation approach   

Pass-Through SPE  

Cleanup  

grain 

Extraction 

Measure out 10 g of sample+10 mL 
water+ 10mL of 10% acetic acid  in 

Acetonitrile into DisQuE tube 1 

Centrifuge 

Centrifuge and transfer 1 mL of 
the extraction into PRiME 

HLB 
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 A central data base for 

quantitative LC/MS methods 

 

 Based on compound name or 

predefined analysis 

 

 A tool to aid MS method creation  

– Automatically creates data 

acquisition methods 

– Automatically creates data 

processing methods 

 

Instrument Conditions 



©2016 Waters Corporation  12 

Quanpedia database 
——set up & update for China customer needs 
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create multi-residue methods 
 from Quanpedia database directly 

Quanpedia – manage 
compounds and methods 
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UPLC Conditions 

— Fixed retention time based on given UPLC condition 

— Should check R-T before injection sample（±0.2~0.5min） 
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MRM Conditions 
——completely pre-defined analysis 
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Data processing methods 
include PICs reference spectrum 

 Acquire all compounds’ PICs reference spectrum and predefined in 
Quanpedia database  
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Results and Conclusions 
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Application Notes 
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China GB Methods for multi-residue 
Veterinary Drug Analysis for example 

Method Analytes  Sample Matrix 

GB/T22286 β-Adrenergic agonists Muscle 

GB/T21315 β-Lactam Kidney and muscle 

GB/T22338 Chloramphenicol Muscle 

GB/T20762 Macrolide Liver, kidney, and muscle 

GB/T21316 Sulfonamides Liver and muscle 

GB/T20366 Fluoroquinolone Liver and muscle 

Using Oasis PRiME HLB 
-Enable multi-class compounds to be analyzed 
 using one sample prep method. 
 
Using Oasis Xevo TQ-S with Quanpedia database 
-Enable multi-class compounds to be analyzed 
 by one injection. 

Combined 

respectively 



©2016 Waters Corporation  20 

Recovery of Multi-residue Veterinary 
from Milk (80 compounds in 9 drug classes) 

 

One single method replaces 9 separate methods!!! 
 
Excellent recoveries ranging from 50% to 130% with precision (RSD) < 20% 
(n=5) for all compounds (Average recovery 91%, %RSD @ 6 (n=5))  
 
Recovery values are a subject to the initial milk extraction efficiency 
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TargetLynx Reporting  

 Predefined  PICs reference spectrum make less false positive results 

  Extended application of target screening  
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Conclusions 

 Variety of different multi-residue solution include pesticides, Veterinary 

drugs and mycotoxins  have been created. 

 Simple sample preparation approach and Quanpedia database make 

customer easier to use the solution. 

 Predefined PICs reference spectrum makes less false positive results. 
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 谢 谢！ 


