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Abstract; The peptide ferrous chelate was prepared using tilapia
scale collagen peptide and ferrous chloride salt as raw materials,
and its optimal chelating conditions and chelate structure were in-
vestigated. Using chelate yield as an indicator, the chelation con-
ditions were optimized by single factor and response surface

methods; The structure and amino acid composition of the
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chelate were analyzed by scanning electron microscope, Fourier
infrared spectroscopy., X-ray diffraction and amino acid analysis.
The results showed that the optimal reaction conditions for pre-
paring the chelate were pH 5.30, peptide concentration 3.00% .
and peptide to iron mass ratio 3.2 # 1.0. Under these conditions,
the chelation rate was 82% and the chelate yield 65.43% ; The a-
nalysis of amino acid composition showed that the amino acid
composition accorded with the composition characteristics of col-
lagen polypeptide, and the content of aspartic acid, glutamic
acid, lysine, histidine and arginine increased after chelation; Dif-
fraction and other results showed that the peptide and ferrous salt
were combined by a coordination bond to form a peptide ferrous
chelate.

Keywords: tilapia; fish scale; collagen peptide; peptide ferrous

chelate; structural characterization
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Figure 2 Effect of pH, peptide-ferrous chloride ratio and peptide concentration on chelation reaction
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Table 2 Response surface experimental scheme
and results
AR A B C Y B EWMIRE/ N
1 0 0 0 65.78
2 0 —1 1 61.72
3 —1 0 1 60.92
4 —1 1 0 59.90
5 0 0 0 66.42
6 1 0 —1 61.95
7 —1 —1 0 58.12
8 0 0 0 65.58
9 1 0 1 63.31
10 0 1 1 61.23
11 1 1 0 62.57
12 —1 0 —1 60.67
13 0 1 —1 60.61
14 0 0 0 64.39
15 0 —1 —1 57.52
16 1 —1 0 60.99
17 0 0 0 65.99
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Table 3 Variance analysis for response surface

quadratic model

KU FE OHBE ¥ FH P BFM
A 118.48 9 13.16 37.93  <C0.000 1 g%
A 10.60 1 10.60 30.55 0.0009 % x
B 4.44 1 4.44 12.79 0.009 0 % x
C 5.17 1 5.17 14.89 0.006 2 % x
AB LOOE—02 1  1.00E—02 0.03 0.870 0
AC 0.31 1 0.31 0.89 0.377 5
BC 3.20 1 3.20 9.23 0.0189 =
A? 16.80 1 16.80  48.39 0.000 2 % x
B 49.82 1 49.82  143.53  <C0.000 1 % %
e 18.96 1 18.96  54.64 0.000 2 % x
%% 243 7 03
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Response surface plot for the effect of cross-interaction between peptide-ferrous chloride ratio

and peptide concentration on chelation efficiency
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Table 4 Amino acid composition of peptide and chelating
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LB ER (Cys) 113 0.70 || B & (Arg) 8.60 9.09

& E R (Va) 3.46  2.20

(a) ZJK(x5000) (b) Z4AW(x5000)
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Figure 4 SEM images of peptide and peptide-ironchelate
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Figure 5 Infrared spectra of peptide and
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1800 RS
1600} — ik
1400+
12001
%5 1000}
8001
6001
4001
2001
970 10 20 30 40 50 60 70 80 90
260
Peak position/(°)
H6 %mkfeues X A4 HE %
Figure 6 XRD of peptides and peptide-ironchelate
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