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Optimization of Parameters of Preparation of Calcium-chelated
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Abstract: The defatted soybean meal was hydrolysised by alcalase to explore the optimal preparation
parameters of calcium-chelated soybean peptides, and the properties of alcium-chelated soybean peptides
were analyzed. The effects of mass ratio of peptide and calcium, chelating temperature, pH and chelating
time on calcium binding capacity were studied, and the chelating process was optimized by Box —
Benhnken experimental design and response surface methodology (RSM). The results showed that the
optimum chelating conditions were as follows: ratio of peptide to calcium was 1. 6, chelating temperature
was 38°C, chelating time was 44 min, and pH value was 6. 6. Under the optimal conditions, the calcium
content was the highest (78.73 mg/g) in calcium-chelated soybean peptides. Moreover, it was
concluded that the solubility of the finally obtained calcium-chelated soybean peptides was 98.59% .
Furthermore , the molecular mass distribution of soybean peptide-calcium chelate was also determined by
high-performance liquid chromatography ( HPLC). The proportion of peptides with a relative molecular
weight higher than 5 000 Da was 1. 76% , peptides with a relative molecular weight lower than 5 000 Da
accounted for 98. 24% , and peptides with molecular weight lower than 1 000 Da accounted for 80. 24% .
Among them, the peptides with the relative molecular weight of 180 ~ 500 Da accounted for the largest
proportion. It provided a new method for the research and development of new soybean nutrition and
synthesis of new calcium supplements.
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Tab.2 Experimental results of response surface

Ry 5 X % X3 Xy Y/(mg-g™")
1 -1 -1 0 0 70. 04
2 1 -1 0 0 48.37
3 -1 1 0 0 68.93
4 1 1 0 0 47.22
5 0 0 -1 -1 74.25
6 0 0 1 -1 69.79
7 0 0 -1 1 71. 11
8 0 0 1 1 66. 39
9 -1 0 0 -1 70.51
10 1 0 0 -1 50. 08
11 -1 0 0 1 68. 64
12 1 0 0 1 48.08
13 0 -1 -1 0 71.67
14 0 1 -1 0 69. 14
15 0 -1 1 0 67.28
16 0 1 1 0 65. 36
17 -1 0 -1 0 72.18
18 1 0 -1 0 50.77
19 -1 0 1 0 69. 25
20 1 0 1 0 46.05
21 0 -1 0 -1 73.82
22 0 1 0 -1 71.46
23 0 -1 0 1 69. 59
24 0 1 0 1 69.17
25 0 0 0 0 76. 84
26 0 0 0 0 75. 62
27 0 0 0 0 76.35
28 0 0 0 0 76. 47
29 0 0 0 0 75.99
x3I FHEDW
Tab.3 Variance analysis of regression equation
IR HEE PR ¥ F P
e 14 2739.92  195.709 210.35 <0.000 1
etk 4 1469.79  367.448 394.94 <0.000 1
o 4 1268.27  317.068 340.79 <0.000 1
ZHAEM 6 1.86 0. 309 0.33 0. 909
B2 14 13.03 0.930
ESi 10 12.15 1.215 5.58 0. 056
alijR 2z 4 0.87 0.218
At 28 2752.95

(1) P AE/NT0.000 1, B A =AY 35 v, Hofth 22 B
T P AEK T 0. 05, 238 ELAE HIXTE5 285 45 1t 1 5% i)
PIRG4S A 2 i AR PR AR X & 4%, 45 DR 20t
B 45 5 e T 5 M) AN S 7 BRI 2 1 56 2R i, T 2840 1
e

HE 6 ~ 11 AT LA Y, 4545 & W 5 BRAS 1L |
pH A B T8 | 520 R 0 386 Jm 247 S 80 S T v
Joi AR A R B (ELBA Jin FR IR AR A 22 18 45 i 2k

x4 HAABERFBEZHERRE
Tab.4 Significance test for each coefficient in

established regression model

i r P BEN
Bt 176.773 <0.000 1 ok
X, -38.601 <0.000 1 -
X, -2.840 0.013 *
X, —7.482 <0.000 1 e
X, -5.067 <0.000 1 s
X3 -36.728 <0.000 1 -
X3 -9.687 <0.000 1 ok
X; -9.294 <0.000 1 o
X; -6.109 <0.000 1 o
XX, -0.021 0. 984
X, X, -0.928 0. 369
XX, -0.067 0. 947
RERE 0.316 0.757
X, X, 1. 006 0.332
XX, -0.135 0. 895

W, =« EREFMBE(P<0.01); « REEFBE(P<
0.05),

, <o 69
195760 S
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Fig.6 Response surface plot for effect of peptide calcium

6.3

ratio and pH value to calcium chloride on chelate ratio
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Fig.7 Response surface plot for effect of peptide calcium

ratio and reaction time to calcium chloride on chelate ratio
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time and reaction temperature to calcium chloride

Response surface plot for effect of reaction

on chelate ratio
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