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Figure 42: Concentration of free Nε

Figure 43: Concentration of free Nε
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Appendix Figure 25: Concentration of free Nε

Appendix Figure 26: Concentration of free Nε





AG acylglycerol
AGEs advanced glycation end products
ANOVA analysis of variance
BGBl. Bundesgesetzblatt
CD-OH hydroxy-conjugated dienes
CD-OOH hydroperoxy-conjugated dienes
CEL carboxyethyl-lysine
CML carboxymethyl-lysine
DGs diacylglycerols
e.g. exempli gratia (for example)
EC European Commission
EU European Union
FA fatty acid
FAMEs fatty acid methyl esters
FID Ʋame ionization detector
GC gas chromatography
GC-FID gas chromatography with a Ʋame ionization detector
GC-MS gas chromatography coupled with mass spectrometry
G-H1 glyoxal-derived hydroimidazolone
GO glyoxal
GOLD glyoxal lysine dimer
HME heptadecanoic acid methyl ester
5-HMF 5-hydroxymethylfurfural
9-HODE 9-hydroxyoctadecadienoic
13-HODE 13-hydroxyoctadecadienoic
HPLC high performance liquid chromatography
9-HpODE 9-hydroperoxyoctadecadienoic
13-HpODE 13-hydroperoxyoctadecadienoic
HT high-temperature pasteurization
LC liquid chromatography
LC-MS liquid chromatography coupled with mass spectrometry
LC-MS/MS liquid chromatography coupled with tandem mass spectrometry
LOPs lipid oxidation products
LOQ limit of quantiƱcation
LOX lipoxygenase
LTLT long-term-low-temperature pasteurization
MeOX methoxyamine hydrochloride
MFGM milk fat globule membranes
MG-H1 methylglyoxal-derived hydroimidazolone
MGO methylglyoxal
MGs monoacylglycerols
MOLD methylglyoxal lysine dimer
MR Maillard reaction
MRM multiple reaction monitoring
MRPs Maillard reaction products
MS mass spectrometry
MSTFA N-methyl-N-(trimethylsilyl)triƲuoroacetamide
MUFAs monounsaturated fatty acids
NF-κB nuclear factor “kappa-light-chain-enhancer” of activated B-cells
NME nonadecanoic acid methyl ester
NMR nuclear magnetic resonance
oxDGs oxidized diacylglycerols
oxFAs oxidized free fatty acids
oxMGs oxidized monoacylglycerols
oxTGs oxidized triacylglycerols



PBDs plant-based drinks/beverages
PBMAs plant-based milk alternatives
PCA principal component analysis
PTFE polytetraƲuoroethylene
PUFAs polyunsaturated fatty acids
PVDF polyvinyldiene Ʋuoride
PVF polyvinylƲuoride
QC quality control
QqQ triple-quadrupole
QTOF quadrupole time-of-Ʋight
RAGE receptor for advanced glycation endproducts
RGE rabbit gastric extract
ROS reactive oxygen species
SD standard deviation
sens photosensitizer
SFAs saturated fatty acids
SGF simulated gastric Ʋuid
SIF simulated intestinal Ʋuid
SPE solid-phase extraction
SSF simulated salivary Ʋuid
TCA trichloroacetic acid
TGs triacylglycerols
TMS tetramethylsilane
UFAs unsaturated fatty acids
UHPLC-HRMS/MS ultra-high performance liquid chromatography coupled with high -resolution 

tandem mass spectrometry
UHT ultra-high-temperature pasteurization
α-DCs α-dicarbonyls
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establish itself as a ring. α lucose can then become β

milk, α lactose and β

dependent; the β

Molecular structure of α Lactose and β













ketone group) of a reducing sugar and an α

value greater than seven (pH > 7) the formation α



(pH ≤ 7), the Amadori products are 

predominantly formed, such as the aforementioned α

the reaction between α



α

proteins (primarily lysine and arginine). The reaction between lysine and α

The interaction between arginine and α
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𝑓݈ܽ݀݁݅ݕ ݐ [݃] = [݃] ݐ𝑓ܽ ݀݁݅ݎ݀ ℎݐ݅ݓ ܾ݁ݑݐ 𝑓ݎ݋݀݊݁݌݌݁ − [݃] ܾ݁ݑݐ𝑓ݎ݋݀݊݁݌݌݁ ݕݐ݌݉݁
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] ݐ݊݁ݐ݊݋ܿ ܧܯܣܨ ௚100௚] =  ೌೝ೐ೌ−೏ೖ ∙ ௏೐ೣ೟ா∙௥௘௖ ∙ 100



ݔ ݎ݈ܽ݋݉) % ܩܣ + (ܣܨ = ಲೣ೙ಹೣಲಲಸ+ಷಲ೙ಹಲಸ+ಷಲ ∙ 100

ݔ ݈݋݉/݈݋݉݉) ܩܣ + (ܣܨ = ಲೣ೙ಹೣಲಲಸ+ಷಲ೙ಹಲಸ+ಷಲ ∙ 1000
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titration was observed until a clear color change could be seen from green to “colorless” to pink. The 

߱(ܰ) =  (௏ೞೌ೘೛೗೐− ௏್೗ೌ೙ೖ)[௠௟]௠ೞೌ೘೛೗೐[௚]∙1000 [೘೗ಽ ]  ∙ ∙ ݖ ܿ ∙ 𝑓 ∙ (ܰ)ܯ
% ܰ =  ߱(ܰ) ∙ 100%

% ܲ =  ߱(ܰ) ∙ ܨܲ ∙ 100%
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.ܿ݊݋ܿ [µ௚ ஺ீா௚ ௠௜௟௞ ] = .ܿ݊݋ܿ [µ௚ ஺ீா௠௅ ]  ∙  ௏ [௠௅]ா [௚]  ∙  ௠ (ி஽ ௠௜௟௞)[௚]௚ ௢௙ ௙௥௘௦ℎ ௠௜௟௞

.ܿ݊݋ܿ [ µ௚ ஺ீா௚ ௣௥௢௧௘௜௡] = .ܿ݊݋ܿ [µ௚ ஺ீா௚ ௠௜௟௞ ]  ∙  100 ௚ ௠௜௟௞௔௠௢௨௡௧ ௢௙ ௣௥௢௧௘௜௡ ௜௡ ௠௜௟௞ [௚]

.ܿ݊݋ܿ [µ௚ ஺ீா௚ ௠௜௟௞ ] = .ܿ݊݋ܿ [µ௚ ஺ீா௠௅ ] ∙  ௏ [௠௅]ா [௚]  ∙  ௠ (ி஽ ௠௜௟௞)[௚]௚ ௢௙ ௙௥௘௦ℎ ௠௜௟௞ ∙ 5



.ܿ݊݋ܿ [µ௚ ஺ீா௚ ௠௜௟௞ ] = .ܿ݊݋ܿ [µ௚ ஺ீா௠௅ ] ∙ ௏ [௠௅]௠ (ி஽ ௗ௜௚௘௦௧௔௧௘)[௚] ∙ ௠ (ி஽ ௗ௜௚௘௦௧௔௧௘)[௚]௠௅ ௢௙ ௗ௜௚௘௦௧௔௧௘ ∙ ௠௅ ௢௙ ௗ௜௚௘௦௧௔௧௘0.125 [௚]

.ܿ݊݋ܿ [µ௚ ஺ீா௠௅ ] =  ((೙೚ೝ೘ೌ೗೔೥೐೏ ೌೝ೐ೌ−೤)ೖ ) [ µ೒೘ಽ]ெ1[ ೒೘೚೗]  ∙ ]2ܯ  ௚௠௢௟]

Grubb’s test. To discriminate statistically significant differences (p < 0.05) between the samples due 

way ANOVA was followed by Tukey’s post

out, followed by Tukey’s post

test with Welch’s correction was carried out.



ed Pearson’s correlation tests.



udy focused on analyzing the beverages’ fatty 
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reactions that produce intermediates such as α dicarbonlys (α
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ter’s thesis provided new evidence that free MG





of this master’s thesis, which states that different milk 
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κB. Their continuous accumulation





milk and soy beverages affect these compounds during digestion. Therefore, in this master’s thesis, 

treated cow’s milk samples (LT, HT, and UHT milk) and one soy beverage were 
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tailed Pearson’s correlation test (n = 4). Statistically significant correlations are indicated with 


