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Abstract — In this study, gold-peptide hybrid nanofibers were synthesized and their photothermal conversion and
catalytic properties were investigated. A peptide sequence capable of binding and reducing gold ions was designed, and
it was self-assembled into nanofibers in an aqueous solution. To analyze the self-assembly mechanism, experiments with
non-covalent bond inhibitors were conducted, confirming the formation of B-sheet structures. The peptide nanofibers
underwent a biomineralization process to synthesize gold nanoparticles on their surface, which were analyzed using UV-
Vis spectroscopy, transmission electron microscopy, and X-ray diffraction. The gold-peptide hybrid nanofibers exhibited
a reaction rate constant of 36.3 x 107 s™! for organic dye degradation and a photothermal conversion efficiency of 11.2%.
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2-1. AIE W&

YYAYY (YA) A9 FEFO] = (== 98%)i= GL Biochem(China)
Aol A, vl e Al E-F(methylene blue trihydrate)> Samchun chemical
AellA, 93 3k Hchloroauric acid, HAuCl,), El 2 Z 241 T (thioflavin T,
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#r] 7 Aol A8 Z12] =(FC-200 mesh Cu)i= Ted Pella AFol| A1
237y rjste] AHE-sHT.
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Fig. 1. Schematic illustration for synthesis of YA@Au nanofiber.
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Fig. 2. Synthesis and characterization of YA nanofibers. (a) Turbidity change of nanofibers before (left) and after 24 hours of incubation
(right), (b) TEM image of YA nanofibers, (c) Diameter distribution of YA nanofibers, (d) The change in turbidity at 400 nm absor-
bance in response to treatment with various non-covalent inhibitors. e) UV-vis spectra after treatment with Congo red, (f) Fluores-

cence spectra after treatment with thioflavin T.
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Fig. 3. Synthesis and characterization of YA@Au hybrid nanofiber. (a) UV-vis spectra of YA NF, YA@Au,4;, and YA@Au,4,, (b)
Time-dependent UV-vis spectrum at 550 nm of secondary biomineralization process, (c) XRD pattern of YA@Au,,, (d) TEM
image of YA@Au, 4, (¢) TEM image of YA@Au,4,, (f) Size distribution of AuNP in YA@Au, 4, (left) and YA@Au, 4, (right).

Korean Chem. Eng. Res., Vol. 63, No. 1, February, 2025



AL 1) S0 52 b )= SlolHelS theilfol 34 B B ¥4 141

L
b) 1.8 c) 1.8 d) = -
SO e e © @5 [, oo
| 1 | . 60 15 E 2°1 RZ= 09814
g 141 —180 g - <
c 1.2] —240 € 12 &‘2 1.5
8 10] —120 8 <
[ [ -
YA-Au hybrid e g-g o 09 T
nanofiber 2 0-4 g 0.6 5 05
y <
i gg 0.3 e —— E 0.0
\,/@KSID\N/ 500 600 700 500 600 700 0 50
| | Wavelength (nm) Wavelength (nm) Time (seconds)

Fig. 4. YA@Au hybrid nanofiber for catalytic degradation of methylene blue. (a) Reaction scheme for model catalytic reaction, (b, ¢) Time-
dependent UV-vis spectra, (b) in the absence, (c) in the presence of YA@Au,4,, (d) Plot of -In[Ag¢y 1 (1)/Ages nu(0)] versus time for the
catalytic reduction of methylene blue.

Table 1. Comparison of rate constant of various reported catalysts for the degradation of MB

Entry no. Catalyst MB (mM) Cat. (equiv.) Rate constant (sT)
1 YA@Au hybrid nanofiber 0.0025 2 36.3 x 107
2 Fe;0,@PDA-Ag hollow microspheres [25] 0.1 12.53 29.7 x 1073
3 Ag/PSNM-3 [26] 0.2115 100 2.17 x 107
4 SMt@GO@Au [27] 0.08 0.3 8.8 x 107
5 Ag@SMt [28] 0.125 5 8.67 x 107
Time (mln)
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Fig. 5. Photothermal performance of YA@Au, ,. (a) Reaction scheme, (b) Infrared thermal images of aqueous dispersions of YA@Au,4,, YA
NF and D.I water during NIR laser irradiation for 10 minutes, (c) Temperature increase curve of YA@Au,.4,, YA NF and D.I water,
(d) Photothermal stability of YA@Au,,4, after three on/off cycles of laser irradiation for 10 minutes, (¢) TEM image of YA@Au, 4,
after three cycles of photothermal conversion, (f) Size distribution of AuNPs on the YA@Au, 4, after three cycles of photothermal con-
version, (g) UV-vis spectra of YA@Au,.4, before and after three cycles of photothermal conversion, (h) Time-dependent temperature
descending profile, (i) Time-LnO profile, (j) Temperature increase curve of YA@Au,.4, during continuous irradiation 24 hours (left)
and after three on/off cycles of laser irradiation for 10 minutes post-washing.
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