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Research progress in detection methods of lysinoalanine
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Abstract: Lysinoalanine (LAL) is a cross-linked amino acid formed through the addition of lysine and dehydroalanine. High-protein foods
are prone to forming LAL during food processing (such as alkaline treatment, heat treatment). LAL may induce nephrotoxicity, affect human
digestive function, and can also reduce the content of essential amino acids in food, reducing the nutritional value of food. Currently, LAL
quantification primarily relies on liquid chromatography (LC) and liquid chromatography-mass spectrometry (LC-MS) methods. This study
reviews and discusses the detection methods of LAL from three aspects: pretreatment, derivatization, and instrumental detection, aiming to
provide insights for developing high-sensitivity, more accurate, and stable LAL detection methods.
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Figure 1  Structural formula of LAL
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Table 1 Detection methods for LAL
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MoKk 4 i R 24h
M A SR
44y BLBT ik 6 mol/L #h iR L& H 110 Chn ke  IE T B d4-CML RP-UPLC-QQQ <(5.1 mg/kgHEHE  [33]
24 h
A0 T BE AR 1ES 6 mol/L #h M LA (110 T FMOC  N-e-methyl- RP-UPLC-QQQ / [34]
24 h lysine
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Table 2 Comparative analysis of amino acid derivatization

reagents
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Table 3 m/z of parent ion and daughter ion during detection of LAL based on mass spectrometry

BB F m/z FE T m/z A=A ik (&4 EE BTN
632 387 MTBSTFA GC-FID [11—14]
GC-Q
364 84",186 TR RP-UPLC-QQQ [33]
900.3 678.3",456.2 FMOC RP-UPLC-QQQ [34]
234.1 84.0 Hilic-UPLC-QQQ [35—37]
234 198 RP-UPLC-LIT [39]
639 / PITC RP-UPLC-qTOF [40]
234.145 4 130.086 5°,84.081 5 Hilic-UPLC-QE [4,43]
234.144 83 84.061 5,130.086 3 RP(Cy)-UPLC-QE [44]
234.14 84.08 RP-UPLC-QE [45]
TOCAEREA T

F4 REBEENREREABENEBRRIBRMS X
Table 4 Comparative evaluation of LC and LC-MS

methods for LAL determination
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