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Photocatalytic bactericidal effect of chiral gold-modified

TiO, nanoparticles on Botrytis cinerea in tomatoes

ZOU Jie” SONG Jinzhu'*  GUO Xinglei® LI Xinxuan’® NI Yongbiao'? YAN Wenjing’

(1. Jiangsu Product Quality Supervision and Inspection Research Institute, Nanjing, Jiangsu 210007, China;;
2. Key Laboratory of the State Administration of Market Supervision and Administration
(Food Contact Material Safety), Nanjing, Jiangsu 210007, China; 3. College of Food Science
and Technology, Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Abstract: [Objective] To develop an effective method for inhibiting Botrytis cinerea in tomatoes. [Methods] The effect of the addition
amount of nanomaterial and light exposure time in chiral gold-modified TiO, (DAT) composite materials on the inhibition of B. cinerea in
tomatoes was studied through colony diameter and antibacterial rate. The mechanism of action of DAT on B. cinerea was explored by
analyzing mycelial biomass, nucleic acid and protein leakage, and fungal cell structure. [ Results] When the chiral nano-gold addition was
80 uL, the DAT concentration was 5 mg/mL, and the natural light exposure time was 24 hours, the highest inhibition rate of DAT against B.
cinerea was 53.64%. DAT nanomaterials generated free radicals under light exposure, disrupting the cell membrane, causing extensive
leakage of fungal nucleic acids and proteins, and inhibiting the growth of B. cinerea mycelia. The surfaces of B. cinerea mycelia treated with
DAT were rough, wrinkled, and damaged, effectively destroying the mycelial structure of B. cinerea. [ Conclusion] DAT can effectively
destroy the cell membrane and mycelial structure of B. cinerea in tomatoes, inhibiting the growth and reproduction of B. cinerea.
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