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Preparation and Structure Characterization of Dark—Colored
Peptide Zinc Chelate of Mackerel

WANG Qing', SHAO Jun*, LI Yongyong', SHI Juan', ZHOU Liping', LI Chaoqun', LOU Yongjiang"
(1.College of Food and Pharmacy, Ningbo University,Ningbo 315211,China; 2. Ningbo Nanheng Import and
Export Co., Ltd.,Ningbo 315000,China)

Abstract: In order to produce zinc supplements easily digested and absorbed by the human body
and to increase the added value of dark meat of mackerel, the oligopeptide of dark meat mackerel
was chelated with zinc. The mackerel dark-colored meat peptide chelated zinc was prepared by the
ultrasonic method using the peptide (<3 000) of dark meat mackerel as raw material. The chelation
process was optimized by single factor combined with response surface methodology based on the
chelation yield and chelation rate, and the amino acid compositions and energy spectrum of the
chelate were further analyzed. The results showed that the optimal chelating process conditions were
set as chelating time of 51 min, chelating temperature of 72 C, peptide zinc mass ratio of 1:2,
peptide concentration of 5.35%, and chelating pH value of 7.9. Under this condition, the zinc
chelation yield and chelation rate were 55.86% and 65.12% , respectively, consistent with the
predicted values. This study could provide a theoretical basis for the preparation of zinc chelates and
the high-value utilization of mackerel dark meat.
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Table 2 Box-Behnken test design and response value

A (I i) ) BORE) C(pH) DUKFRANE) | EAHR% | EAER%
-1 - 0 0 52 59

&

1 1

2 1 = 0 0 46 52
3 0 0 0 0 58 67
4 0 0 0 0 53 65
5 0 0 -1 -1 43 50
6 0 0 1 =l 47 56
7 1 0 =1 0 41 53
8 0 0 1 1 58 60
9 0 1 =l 0 42 52
10 0 0 0 0 55 63
11 0 =1 0 1 48 55
12 0 1 0 1 50 65
13 0 = 0 =l 53 60
14 0 0 0 0 57 66
15 1 0 0 1 42 53
16 0 -1 1 0 50 61
17 1 0 1 0 54 63
18 1 1 0 0 46 55
19 0 1 0 =1 42 54
20 -1 0 1 0 45 55
21 =l 0 0 =l 46 54
22 =1 0 0 1 53 63
23 0 0 -1 1 46 62
24 0 0 0 0 58 66
25 =1l 0 =l 0 47 51
26 0 1 =1 0 49 60
27 1 0 0 -1 46 57
28 =1l 1 0 0 53 57
29 0 1 1 0 47 59
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Table 3 ANOVA of chelation yield regression model

14 =

Model 638.04 45.57 5.12 0.002 1
A 36.75 1 36.75 4.13 0.061 7
B 27.00 1 27.00 3.03 0.103 6
G 90.75 1 90.75 10.19 0.006 5 ko
D 33.33 1 33.33 3.74 0.073 5
AB 0.25 1 0.25 0.03 0.869 4
AC 56.25 1 56.25 6.31 0.024 8 .
AD 30.25 1 30.25 3.40 0.086 6
BC 4.00 1 4.00 0.45 0.513 7
BD 42.25 1 4225 4.74 0.047 0 *
cD 16.00 1 16.00 1.80 0.201 5
A? 129.90 1 129.90 14.58 0.001 9 ko
B? 84.06 1 84.06 9.44 0.008 3 o
cr 144.81 1 144.81 16.26 0.001 2 o
D? 109.04 1 109.04 12.24 0.003 5 ko
B 2% 124.72 14 8.91
AT 105.92 10 10.59 2.25 0.225 3
afiis 2 18.80 4 4.70
s¥ il 762.76 28

TE % RIRTE 0.05 KF 135 % RORTE 0.01 KF AR %,
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Table 4 ANOVA of chelation rate regression model
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Fig. 6 Response surface diagram of the interaction between time and pH on chelation rate and chelation yield
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Fig. 7 Response surface diagram of the interaction between temperature and pH on chelation rate and chelation yield
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Fig. 8 Response surface diagram of the interaction between peptide concentration and pH on chelation rate and chelation
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Fig. 9 Response surface diagram of the interaction between time and temperature on chelation rate and chelation yield
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Table 5 Amino acid composition analysis

A 100 g 5K

B 2 i R
it /g
RITE AR 3.61 11.34 5.55 9.41
TR 1.28 4.02 2.82 478
225 1.23 3.86 2.53 4.29
EaE RN 5.69 17.87 8.41 14.25
Ham 1.09 3.42 2.10 3.56
[SEALR 1.18 3.71 2.99 5.07
e 52 1 0.28 0.88 0.30 0.51
55 0.96 3.02 3.04 5.15
H Bt 2 R 0.52 1.63 1.65 2.80
Sre R 0.79 2.48 2.63 4.46
SR 1.27 3.99 4.99 8.46
ik 54 2 0.73 229 1.91 3.24
ESE 0.68 2.14 225 3.81
i A R 3.57 11.21 5.32 9.02
4R 1.80 5.65 217 3.68
EAN 2.33 7.32 3.38 5.73
i 52 12 4.83 15.17 6.97 11.81
Mt 31.84 100.00 59.01 100.00
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Fig. 12 Energy spectrum analysis diagram of mackerel
dark meat protein peptide and peptide zinc
chelate
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Table 6 Energy spectrum analysis results of mackerel

dark-—colored meat protein peptide and peptide

zinc chelate
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