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Study on Optimization of Ultrasonic Extraction Technology, Stability
and Antioxidation of Melanoidin from Black Garlic

JIA Qingchao, LI Yan

(School of Food Science and Engineering, Zhengzhou University of Science and Technology, Zhengzhou 450000, China)

Abstract: Using black garlic as raw material, the melanoidin in black garlic was extracted by ultrasonic method, and the
extraction conditions were optimized. On the basis of the single factor experiments, the volume fraction of ethanol, the ratio
of material to liquid, the ultrasonic time and the ultrasonic temperature were selected to optimize the optimum extraction
process by orthogonal experiments. At the same time, the stability and antioxidant activity of black garlic melanoidin were
studied. The results showed that the optimum technological parameters for the extraction of melanoidin from black garlic by
ultrasonic method were as follows: The volume fraction of ethanol was 10%, the ratio of material to liquid was 1:7, the
ultrasonic time was 40 min, and the ultrasonic temperature was 70 °C. Under these conditions, the yield was 3.465%. The
results of stability study showed that when the temperature was higher than 50 °C, the stability of melanoidin was not good,
while under the conditions of —15 °C freezing and 4 °C freezing, the melanoidin showed good stability. Oxidizing agent
H,0, and reducing agent Na,SO,, sweetener and dark light had no significant effects on the stability of black garlic
melanoidin, the direct light, sour agent, strong acid pH2~4 and weak base pH8~10 reduced its stability, while metal ions
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Zn*" and Fe** had complex reaction with them. When the mass fraction was less than 2%, potassium sorbate and sodium

benzoate would reduce the stability of melanoidin, while 0.05% sodium benzoate and 0.1% potassium sorbate had little

effect on the stability of melanoidin, and could be used as preservatives for melanin food. The DPPH- and -OH clearance

rate of black garlic melanoidin were positively correlated with the concentration, when the original extract was diluted 10

times (0.842 mg/mL), it was up to 92% and 76%, respectively, indicating that black garlic melanoidin had strong

antioxidant activity. Ultrasonic extraction of melanoidin would be beneficial to the dissolution of melanoidin, which could

save extraction time and improve extraction rate. The melanoidin under ultrasonic extraction have strong antioxidant

activity and great application prospects.
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Table 1  Orthogonal test factor level table
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Fig.1 Effects of ethanol concentration on extraction of black
garlic melanoidin

2.1.2 BRgre  fIE 2 nTon, BEEORNE LL RS,
FRIESHRE PR O 55 BIHR T REREE S, e L
S 11, RBGEOR e 22, SRR LD 125 i, 2R
FEPEBCICR W A, iR i fE . kSRl L,

247
2271

20 \i

1.8
1.6
147

12
1.0 ¥
0.8 1

AV

1:1 1:3 1:5 1:7 1:10
EHBLE
B2 ORRA O B 2 SRR R IBUBCR 15
Fig.2 Effects of solid-liquid ratio on extraction of black garlic
melanoidin
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Fig.3 Effects of ultrasonic time on extraction of black garlic
melanoidin
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Fig.4 Effects of ultrasonic temperature on extraction of black
garlic melanoidin
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Table 2 The results of orthogonal experiment

K % 2
FHT
AZBHABUM BRELL CREITE D (AVID
1 1(0%) 1(1:3)  1(20min)  1(40 C)  1.113
2 1 2(1:5) 2(30min) 2(55°C)  0.732
3 1 3(1:7)  3(40min)  3(70 °C)  2.120
4 2(10%) 1 2 3 1.645
5 2 2 3 1 1.206
6 2 3 1 2 1.725
7 3(20%) 1 3 2 1916
8 3 2 1 3 0.937
9 3 3 2 1 1221
K, 3.965 4.674 3.775 3.540
K, 4576 2.875 3.598 4373
K, 4.074 5.066 5.242 4.702
k, 1322 1.558 1.258 1.180
k, 1.525 0.958 1.199 1.458
Ky 1358 1.687 1.747 1.567
R 0.203 0.729 0.548 0.387
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Fig.5 Effects of sunlight on stability of black garlic melanoidin
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Fig.6 Effects of heating on stability of black garlic melanoidin
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