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Preparation of Ag—HA/TiO, Antibacterial Agent and Application
in Large Yellow Croaker

LI Chaoqun, SHI Juan, ZHOU Liping, WANG Qing, LOU Yongjiang"
(College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315832, China)

Abstract: In order to explore the application of silver-loaded hydroxyapatite/titanium dioxide
(Ag-HA/Ti0,) antibacterial agent in aquatic products, this study conducted the structural
characterization of Ag-HA/Ti0O, and selected Escherichia coli and Staphylococcus aureus as the test
strains for a comparison between silver-loaded hydroxyapatite (AgHAp) and titanium dioxide
(Ag-HA/Ti0,) in antibacterial performance. A preliminary evaluation on the antibacterial rate of
Ag-HA/TiO, against specific spoilage bacteria(SSOs) in aquatic products was also assessed. Based on
these evaluations, the study conducted practical applications to investigate the effects of the
antibacterial solution concentration and the soaking time on the microorganisms in large yellow
croaker and the standard for Grade I fresh meat. The results showed that Ag-HA/Ti0O, maintained its

crystalline structure after loading titanium dioxide and reducing silver content by half. The
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antibacterial rate of Ag-HA/TiO, against Escherichia coli and Staphylococcus aureus was 100% ,
which was superior to AgHAp containing 3.00% of silver, and the minimum inhibitory concentration
for both strains was 312.5 pg/mL. The antibacterial rates of 10 mg/mL Ag-HA/TiO, against
SSOs-pseudomonas fluorescens and shewanella putrefaciens at 0.5 h were (97.58+3.43) % and 100%
respectively, reaching 100% at 1 h and 1.5 h. As the Ag-HA/TiO, was applied to large yellow
croaker, higher concentration of soaking solution or longer soaking time resulted in more pronounced
inhibition effect on the growth of bacteria in large yellow croaker, extending the standard shelf life
for Grade I fresh meat of large yellow croaker. The study demonstrates the high antibacterial
effectiveness of Ag-HA/TiO, and suggests its potential as an ideal antibacterial agent for aquatic
products.

Keywords: silver-loaded hydroxyapatites; titanium dioxide; structural characterization; antibacterial

activity
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Fig. 1 XRD patterns of samples a, b and d
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Fig. 2 FTIR spectra of samples a, b and d
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Fig. 5 Antibacterial rate of samples against Shewanella 4.0 A
putrefaction under different treated time 1
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Sz bl i A feE AR R IR 6 TR ZE VORI I L3 BT,
TR VRSB 228 K, BEAE PN ] A 4,0 ¢ Fig. 6 Changes of the total number of colonies of large
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