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Figure 1- Evaluation of the progress of enzymatic hydrolysis by alkalase enzyme during 3 hours (enzyme treated
sample) and its comparison with (enzyme-free control sample) measured by OPA method.
Latin lowercase letters to indicate statistical differences between the data of each treatment over time. Similar letters indicate
no statistical difference (p> 0.05) and dissimilar letters indicate a statistically significant difference (p <0.05) between data.
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Figure 2 - Effects of temperature, pH and type of sugar on the browning reaction at different times in comparison
with control samples, A: treated samples pH = 6.5 and 11 and temperature =. 60 and 80 ° C glucose B: samples treated

pH = 6.5 and 11 and temperature = 60 and 80 ° C lactose.
Different letters showed a statistically significant difference between the two treatments at each time (p <0.05).
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Figure 3 - Investigation of the effect of temperature, pH and type of sugar parameters on the progress of Millard
reaction based on the amount of free amine groups by OPA method during different times and comparison with
control samples, A: samples treated with pH = 6.5 and 11 and temperature = 60 and 80 ° C glucose glucose B: samples
treated pH = 6.5 and 11 and temperature = 60 and 80 ° C lactose.

Different letters showed a statistically significant difference between the two treatments at each time (p <0.05).
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Figure 4- Effect of temperature and pH on the antioxidant activity of the product based on ABTS radical scavenging
activity during different times in the presence of glucose (A), lactose (B) and general comparison between all samples

(©).
An asterisk (*) indicates a statistical difference between two treatments over time. The sign * indicates a statistically
significant difference (p <0.05) between the data.
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Table 1 - Emulsion activity and stability of emulsion formed in lentil protein

Sample

Emulsifying activity Emulsion stability
(m2/9) (min)

Sample befor mailard reaction
Sodium caseinate (Positive control)

Sample after Millard reaction (n presence of lactose,

pH 6.5, 60 °C)

132/69 +0/5 ? 8/57 £0/03
147/18 + 0/4° 8/95 +0/02 P

149/84 +0/8 © 8/70 +£0/02 ©

Capital letters are used to indicate statistical differences between the data of each treatment over time. Similar letters
indicate no statistical difference (p> 0.05) and dissimilar letters indicate a statistically significant difference (p <0.05)

between data.
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Abstract

Introduction: Protein hydrolysates and bioactive peptides that have health benefits for
consumers and protein glycolysis is a well-known strategy for increasing the health benefits
and functional qualities of proteins. The subjects of this study were the effects of temperature,
pH, and sugar type on the progress of the Mailard reaction in lentil protein hydrolysate, as
well as its antioxidant and emulsification capabilities.

Materials and Methods: The protein isolated from lentil seeds was hydrolyzed
enzymatically by alkalase and mixed with glucose and lactose. Millard reaction occured at
temperatures of 60 and 80 ° C and pHs of 6.5 and 11. The reaction progress was tracked over
time by measuring the color intensity at 420 nm and the values of free amine groups using
OPA method. The ABTS radical scavenging activity and emulsification capabilities of the
final products product were analysed.

Results: The results revealed that the reaction of lentil protein hydrolysate with glucose at
60 °C and pH of 6.5 produced the most deep brown color. The findings of measuring the
number of free amine groups also confirmed the results. Lactose sugar products with a lesser
browning degree have the greatest effect on increasing antioxidant activity. Overall, the
antioxidant activity of lentil protein hydrolyate increased from 24.18 to 60.97%, and its
emulsifying function was enhanced.

Conclusion: Overall, the results demonstrated that the Millard interaction between lentil
protein hydrolysate proteins and peptides increases its health and functional qualities, and the
product has the potential to be exploited in the formulation of functional foods.

Keywords: Antioxidant Activity, Emulsifier, Enzymatic Hydrolysis, Lentil Protein, Millard
Reaction.
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