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Abstract: Gold nanoparticles have attracted much attention due to their wide applications in antibacterial, drug delivery, and catalytic
fields. However, traditional chemical synthesis methods often suffer from environmental pollution and safety issues. The aim of this
study is to optimize the biosynthesis process of gold nanoparticles using swamp red pseudomonas and explore the dynamic
thermodynamic characteristics of their growth conditions. Through a high-precision photothermal combined system, we monitored the
growth process of bacteria in real time under a 532 nm light source (with light powers of 2, 4, and 6 W/m=respectively). The results
showed that when the light power was 4 W/m=the bacterial growth performance was the best, with the shortest delay period (t<=27395
s) and the longest logarithmic growth period (Ats~=45570 s), and the peak thermal power reached 48.19 p W. In addition, gold
nanoparticles with uniform diameters (10~200 nm) were successfully synthesized under the conditions of Au" concentration of 2
mmol/L and pH value between 7 and 9 for 30 minutes. The experimental results indicate that the application of Rhodopseudomonas
palustris in the synthesis of gold nanoparticles has good prospects, and the photothermal dynamic monitoring technology has for the
first time clarified the optimal growth conditions, providing an ideal template for future biosynthesis. In summary, this study has
opened up new avenues for the green synthesis of gold nanoparticles, laying the foundation for their applications in medicine and the
environment. In the future, the influence of different microorganisms on the synthesis of gold nanoparticles and their potential
antibacterial mechanisms can be further explored.
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