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Abstract: In this study, single factor and response surface methodology were used to optimize the extraction parameters of
melanin from waste apricot kernel shell. The structure of the obtained melanin was identified by UV-vis/IR absorption
spectrum and scanning electron microscope. Then, the chelating effect of extracted melanin with Fe**, Cu*" and Zn*" metal
ions were used as the index, and the single factor experiment was used to optimize the chelating process. In order to provide
theoretical basis for further development and utilization of the chelate as functional food, the structure of the chelate was
identified by UV-vis absorption spectrum, infrared absorption spectrum, scanning electron microscope and energy spectrum
scanning. The results showed that the order of influence of the selected factors on the yield of melanin was: ultrasonic time,
alkali concentration, pH, solid-liquid ratio. According to the results of response surface model, the optimal extraction

conditions were as follows: solid-liquid ratio 1:10 g/mL, sodium hydroxide concentration 1.5 mol/L, acid precipitation pH
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value 1, ultrasonic time 35 min, under this condition, the yield was 4.78%+0.23%. The optimum chelating process of iron

melanin chelate was as follows: iron ion concentration 5 mmol/L, pH5.5, reaction for 8 h; The optimum chelating conditions

of copper melanin chelate was copper ion concentration 4 mmol/L, pH7.5, reaction for 6 h. The optimal chelating process of

zinc melanin chelate was as follows: zinc ion concentration 3 mmol/L, pH7.5, reaction 4 h. Under the same conditions, the

chelating rate of iron melanin reached 63.86%. Ultraviolet and infrared results showed that melanin chelated with metal

ions mainly through amino, carbonyl or carboxyl groups. Scanning electron microscopy and energy spectrum results

showed that the three metal chelates were successfully prepared. This study provided a theoretical basis for the development

of functional food additives and metal element supplements and had a wide range of practical value and market prospects.

Key words: apricot shell melanin; extraction process; chelation process; iron chelate of melanin; copper chelate of melanin;

zinc chelate of melanin; structural characterization
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Fig.1 Single factor test results of melanin extraction from apricot kernel shell
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Table 2 Program and experimental results of RSA

S-S XORHRIE X sk XGBRUTpH X, M A ] YR E AR (%)
1 -1 -1 0 0 2.70
2 0 0 0 0 3.60
3 0 -1 0 1 3.66
4 0 1 -1 0 3.13
5 0 0 -1 1 4.20
6 0 -1 0 -1 3.01
7 -1 0 1 0 2.86
8 0 0 0 0 3.73
9 0 -1 1 0 3.01
10 -1 0 0 1 4.13
11 0 1 0 1 3.66
12 0 1 1 0 3.06
13 0 0 0 0 3.66
14 1 0 0 -1 2.74
15 1 0 -1 0 2.80
16 0 0 1 -1 3.12
17 1 0 1 0 3.66
18 1 1 0 0 3.33
19 1 -1 0 0 3.06
20 1 0 0 1 3.73
21 0 0 0 0 3.66
22 -1 -1 0 0 3.46
23 -1 0 0 -1 2.53
24 -1 0 -1 0 4.06
25 0 0 1 1 3.73
26 0 0 0 0 3.73
27 0 1 0 -1 2.40
28 0 -1 -1 0 3.73
29 0 0 -1 -1 2.66

3 AT 2200 M e

Table 3 Results of variance analysis of regression equation

2R SFHAM AmE By FlE PlE B
HHiE 6.88 14 049 3696 <0.0001 o
X, 0018 1 0018 136 02622
X, 0.21 1 0.21 16.04  0.0013 o
X, 0.13 1 0.13 10.06  0.0068 o
X, 3.85 1 3.85  289.81 <0.0001 H
XX, 0.25 1 0.25 18.80  0.0007 o
X, X, 1.07 1 1.07 8031  <0.0001 o
XX, 0.090 1 0.090 677  0.0209 *
XX, 0.11 1 0.11 836 0.0119 *
X,X, 0.090 1 0.090 677  0.0209 *
XX, 0.16 1 0.16 1203 0.0038 o
Xy’ 0.30 1 030 2255  0.0003 o
X’ 0.68 1 068  51.00 <0.0001 *
Xy’ 0.086 1 0.086 645  0.0236 *
X{ 0.19 1 0.19 1466  0.0018 o
B 2% 0.19 14 0.013
PRUFS 0.17 10 0.017 5.58 0.0560
aiRE 0012 4 0.00311
iR 7.07 28

TE: *P<0.05, 225 B35 **P<0.01, 27 R
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Fig.2 UV-vis absorption spectra of melanin from
apricot kernel shell
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Fig.5 Effects of different iron ion concentrations (a), reaction
pH (b) and reaction time (c) on the chelating of iron melanin
chelate in apricot kernel shell
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