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Determination of Lauric 
Arginate Ethyl Ester in Food
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What is Lauric Arginate Ethyl Ester (LAE)月桂酰
精氨酸乙酯?

 An amino acid based cationic surfactant

 Derived from arginine, ethanol and lauroyl chloride.

 Exceptional antimicrobial efficacy

 Low toxicity

 Hydrolyzed quickly to lauric acid and L-arginine in 
vivo.

Lauric Arginate Ethyl Ester (1)



Codex General Standard for Food Additives 
(GSFA) Online Database
The "Codex General Standard for Food Additives" (GSFA, Codex STAN 192-1995) 
sets forth the conditions under which permitted food additives may be used in all 
foods, whether or not they have previously been standardized by Codex. The 
Preamble of the GSFA contains additional information for interpreting the data. 
Users are encouraged to consult the Preamble when using this database.

Lauric Arginate Ethyl Ester (2)



Page 174 – 175 of the latest version of "Codex General Standard for Food 
Additives" (GSFA, Codex STAN 192-1995) 

* 3 different MPLs in selected food: 50, 200 & 315 mg/kg

Lauric Arginate Ethyl Ester (3)



Source: Joint FAO/WHO Expert Committee on Food Additives (JECFA)

Lauric Arginate Ethyl Ester (4)



Amendment of Cap. 132 BD Preservatives in Food 
Regulation

 To update the definitions of “preservative” and 
“antioxidant”;

 To update the list of permitted preservatives / 
antioxidants; and

 To update / stipulate the maximum permitted levels 
(MPLs) of the permitted preservatives and 
antioxidants in specified food categories.

Background Information (1)



Background Information (2)



Background Information (3)



 LAE in packaging materials

 Migration of LAE into simulants and chicken muscles

 For chicken muscles, extraction with ACN

 Non-targeted screening by UPLC-QTOF (including LAE)

Ref.: M. Aznar et. al. Food and Chemical Toxicology, 2013, 56, 363 – 370.  

Analytical methods for detection of LAE (1) 



 Ultrasonic extraction with 9:1 ACN/Water

 Extraction:  1 x 10mL then 2 x 5mL

 Filter through 0.22 µm PTFE filter.

 LC-MS/MS analysis

Ref.:Y.J. Zhao et al. Journal of Food Safety and Quality, 2017, 8, 1455-1459 .  

Analytical methods for detection of LAE (2) 



Measurand: LAE

Measurand: LAE-d23

Our proposed LC-MS/MS method (for LAE in food) (1)
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Ref.: Manuscript on “Development of an LC-MS/MS method for the detection of LAE in food” is 
under preparation.

Schematic of our proposed LC-MS/MS method (for LAE in food)



Our proposed LC-MS/MS method (for LAE in food) (2)

LC conditions:

MS/MS conditions:

Ref.: Manuscript on “Development of an LC-MS/MS method for the detection of LAE in food” is 
under preparation.



Representative LC-MS/MS Chromatograms (1)
~ 50 mg/kg



Representative LC-MS/MS Chromatograms (2)
~ 300 mg/kg



Method Performance



Recovery and Precision data (1)
Summary

Sample type Spike level
(mg/kg)

Average Recovery
(%) RSD(%)

Liquid samples 5 96 2.0

Liquid samples 50 99 3.9

Liquid samples 75 100 2.7

Solid samples 20 95 5.3

Solid samples 30 97 6.4

Solid samples 200 99 4.0

Solid samples 300 100 4.0

Solid samples 475 101 3.7



Recovery and Precision data (2)
Summary
 The spike levels are corresponding to:

 ~ 0.1, 1 and 1.5 times the Maximum Permitted Level

 Spike recoveries are within 80% - 120%

 RSDs are ≤ 15%



Identification Criteria

Relative Retention Time (RRT)

 ± 1%

Relative Intensities

 ± 40%



Matrix effects (1)
LC-MS/MS analysis often suffers from matrix effects
(MEs), especially when analysis is performed with
electrospray ionization source (ESI). MEs are caused
by the alternation of ionization efficiency of target
analytes in the presence of co-eluting compounds in
the sample matrix.



Matrix effects (2)
Implication


𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

> 1 → Matrix enhancement


𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑚𝑚𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

< 1 → Matrix suppression

 If ME% ≥ ± 20, need to be addressed in calibration
(SANTE 11312/2021)



Matrix effects (3)

ME% in all matrices ≤ ± 20%



Thank you!
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