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Abstract: In this study, microbial transformation method was used to prepare hesperetin by directed biotransformation
using Aspergillus nigerstrain (A. niger CP-2) with hesperidin as the substrate. Single factor experiments were carried out
on the inoculation amount of A. niger strain, pH, substrate concentration, reaction temperature, and speed of the constant-
temperature shaker, then the three important influencing factors, inoculation amount, pH, and substrate concentration were
selected for the Orthogonal experiments to investigate the optimal transformation conditions. The results showed that
the product of 4. niger CP-2 biotransformation was identified as hesperetin by high performance liquid chromatography
(HPLC), and the optimal process was determined as follows: inoculum amount of A. niger was 10%, pH value was 7.5,
the concentration of hesperidin substrate was 1.0 mmol/L, the temperature of the reaction was 37 ‘C , and the speed of the
shaking machine was 200 r/min. After 24 h of reaction in this reaction system, the yield of hesperetin was 63.90%. Moreover,
the antioxidant activity of the transformed product, hesperetin, and its protective ability against H,0O,-induced damage to
HCK-8 cells were higher than those of the transformation substrate, hesperidin. Therefore, the biotransformation technology

using A. niger can provide a theoretical basis for the high-value utilisation of the active substances in the citrus by-products

2024, Vol.40, No.9

of the genus Citrus.
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Table 3 Experimental results of orthogonal optimization of

hesperidin preparation by A. niger

Wy A B C FaE R F = F 1%
1 1 1 1 10.46
2 1 2 2 11.32
3 1 3 3 16.43
4 2 1 3 38.00
5 2 2 1 63.90
6 2 3 2 41.65
7 3 1 2 49.35
8 3 2 3 56.34
9 3 3 1 28.76
Kl 382 9781 116.01

K2 13599 13156 122.11

K3 14201 86.83 78.08

kl 1273 32,60 38.67

k2 4533 4385  40.70

k3 4734 2894 26.03

R 3460 1491 14.68
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Table 4 Analysis of variance of optimization process for

preparation of hesperidin by A. niger
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Fig.8 Liquid phase diagram of the preparation of hesperidin
by the transformation of A. niger CP-2
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Fig.9 Protective effects of transformation substrates and products on H,0,-injured HKC-8 cells
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Table 5 Antioxidant activity and cytotoxicity of

transformation substrates and products
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