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Abstract: The ultrasound-microwave assisted extraction(UMAE) of melanin from Auricularia auricula-judae powder was

studied in this study. The effects of particle size, ultrasonic power, microwave power and ultrasound-microwave combined
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action time on the extraction of melanin from 4. auricula-judae powder were investigated by single factor experiment, and
the process conditions were optimized by response surface methodology.Compared with the traditional solvent extraction
method and ultrasound assisted extraction method, combined with scanning electron microscope (SEM), the damage degree
of different extraction methods on the structure of A. auricula-judae dry powder was observed, so as to verify the
advantages of ultrasound-microwave assisted extraction of A. auricula-judae melanin.The results showed that the optimal
extraction conditions were as follows: Ultrasonic power 398 W, microwave power 392 W, combined action time 31 min.
Under these conditions, the absorbance of A. auricula-judae melanin was 0.984, and the yield reached 9.10%. Compared
with the traditional solvent extraction method (7.20%) and ultrasound-assisted extraction method (5.2%), the extraction
yield of Auricularia auricula melanin increased by 26.38% and 75.00%, respectively. Compared the SEM images of the
tissue of A. auricula-judae with different extraction methods, it was shown that the tissue structure of A. auricula-judae
was seriously damaged after ultrasound-microwave assisted extraction. The results confirmed that the method of
ultrasound-microwave assisted extraction of A. auricula-judae melanin could save the amount of solvent compared with
the traditional solvent method, reduce the time spent compared with the ultrasound-microwave assisted extraction method,
and improve the yield of A. auricula-judae melanin.
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electron microscope; structure of the organization
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Fig.1 Ultraviolet scanning spectrum of
A. auricula-judae melanin
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Fig.2 Effect of dry powder particle size on melanin absorbance
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Fig.4 Effect of microwave power on the absorbance of melanin
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2 BAHBEZRAEN Box-Behnken X5 7% 545

Table 2 Scheme and results of Box-Behnken experiment for extraction of 4. auricula-judae melanin

E¥ iy Xy X, X5 0D,y etz X X, X5 0Dy,
1 -1 -1 0 0.841 10 0 1 -1 0.847
2 1 -1 0 0.853 11 0 -1 1 0.797
3 -1 1 0 0.819 12 0 1 1 0.831
4 1 1 0 0.774 13 0 0 0 0.963
5 -1 0 -1 0.768 14 0 0 0 0.977
6 1 0 -1 0.684 15 0 0 0 1.025
7 -1 0 1 0.826 16 0 0 0 0.986
8 1 0 1 0.817 17 0 0 0 1.007
9 0 -1 -1 0.823

x3 LN
Table 3 Variance analysis
g 3 H HEE ST ¥y FlH PfH
X, 1 1.985E-003 1.985E-003 1.08 0.3324
X, 1 2.311E-004 2.311E-004 0.13 0.7328
X, 1 2.775E-003 2.775E-003 1.52 0.2579
X,X, 1 8.123E-004 8.123E-004 0.44 0.5266
X, X, 1 1.406E-003 1.406E-003 0.77 0.4098
XX, 1 2.500E-005 2.500E-005 0.014 0.9102
X2 "
1 1 0.051 0.051 27.99 0.0011
X3 1 0.015 0.015 8.16 0.0245"
X 1 0.049 0.049 26.61 0.0013™
T 9 0.13 0.015 8.16 0.0057"
B 2% 7 0.013 1.830E-003
PRu 3 0.010 3.465E-003 5.74 0.0623
alijR 4 2.415E-003 6.038E-004
avill 16 0.15

o *FRERBE(P<0.05), **FREFW B E(P<0.01),
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Fig.6 Response surface and contour diagram of the effect of ultrasonic power and microwave power on the absorbance of melanin
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Fig.7 Response surface and contour diagram of the effect of ultrasonic power and combined action time on the absorbance of melanin
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Fig.8 Response surface and contour diagram of the effect of microwave power and combined action time

on the absorbance of melanin
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