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Abstract: In order to increase utilization of waste eggshells and develop a new amino acid biocalcium, the preparation technology of
calcium-lysine was studied, and the structure was characterized. In this paper, eggshells and L-lysine were taken as raw materials, and the chelate
rate was used as the standard. The single factor test and response surface test were applied to screen and optimize 4 factors (reaction time,
reaction temperature, pH, the molar ratio of L-lysine and CaCl,) for the calcium-lysine chelating capacity. The chelating process was determined
as follows: the reaction time was 49 min, the reaction temperature was 70 °C, the pH value was 8.7, the molar ratio of L-lysine and CaCl,was
2:1. Under the optimum conditions, the chelate rate of calcium-lysine was 82.84%, and it had 3.55% and 1.72% higher chelation rates than
calcium citrate and calcium glutamate, respectively. The structure of eggshells’ calcium-lysine was characterized by FT-IR and XRD, the results
showed that -NH, and -COOH chelate reaction occurred with calcium ions, and both the N atom and the O atom participated in the reaction. The
research confirmed the chelating reaction between L-lysine and CaCl,.
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Table 1 Range of different factors investigated with CCD design

A BB B ]/ min B R EMEEFC  CisikpH D R
1 30 7 3:2
0 40 8 2:1
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Table 2 Design and results of response surface experiments

%

FE FOZEE/min B REBAEI °C CHiikpH  DAERK Rutito#1%
1 1 1 0 0 68.93
2 1 1 0 0 76.19
3 1 1 0 0 7442
4 1 1 0 0 82.33
5 0 0 1 1 56.08
6 0 0 1 1 65.68
7 0 0 1 1 70.62
8 0 0 1 1 77.13
9 1 0 0 1 58.27
10 1 0 0 1 68.19
11 1 0 0 1 72.88
12 1 0 0 1 77.21
13 0 1 1 0 68.32
14 0 1 1 0 73.18
15 0 1 1 0 75.89
16 0 1 1 0 83.19
17 1 0 1 0 67.22
18 1 0 1 0 74.12
19 1 0 1 0 7453
20 1 0 1 0 83.11
21 0 1 0 1 64.24
22 0 1 0 1 67.32
23 0 1 0 1 74.38
24 0 1 0 1 75.49
25 0 0 0 0 79.90
26 0 0 0 0 78,52
27 0 0 0 0 80.64
28 0 0 0 0 79.41
29 0 0 0 0 81.83
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Table 3 Variance analysis of response surface experiments
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Fig.3 Infrared spectral analysis of L-lysine and calcium-lysine
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