B ES 213245 5— 2

RARR®EZ
EiZFHRFVRFTOREMAAERERRET —4X—R - BHER)

FAT Y ) | EMRAEEALLRSEANROR R /R T OEES 2T LD
MET—~ Development of an environmentally low-impact production system for metallic nanoparticles
(¥&3X) | using biological materials
WrZE AR 2021 £ ~ 2022 £ WIREEE R FURKE
MEREE (ZEF) U FHe
S | s | 7Avx exx

(E30) Aoyagi Hideki

PR - IR | KRR 2%

HREAEZE (GE=F) Sharad Bhatnagar

(18%22Z2d | K S — -
BAIL. BE | g | PEHTF) | Z¥Tvk NN —
INE#EA~)

(EX) Sharad Bhatnagar

PRS- IR | RKZ-FEDHRE

BE (600 2~800 FIRE(CFEFEHTLEELY,

ERFT/HFEF. EHREDPHETHRLALGHMRNERICTOA., EXFRALHATFSIATLS, BE. €8
T/ RFIEMBIEERAEICIYER I TS, Iﬁaf’"\@ﬁr%ﬁ%b\ AAECIEBERELGEY
=M (WEDHLBEARNCODEETLIHEER) ZEALLREEETEOEEST /HFEECATLD
BFEZHAT-, TLHIZ. FBEBBEBREDWT 5 Talaromyces purpurogenus R BICERRANO DEEEE L.
BiIRLf-, BADEEERZA LGV, BREEICEMGCRRR. BEREFE. €BREH. FEENRZEER
L. REEMERET LIz, TOHRE. BEROERANDODMEEELZHTEERSE. DENICERELE
E. MBTHILMNAREE G o T,

NEL-BR0RGEZHERTULER. MM, MERME. M7ILA UM, UV, iiEtzE 3452 &
NRENz, BLEBREZETHE LTABFTTHERT S E. AgNO; BENGIET/ RFEERTE
1=

Ff-. NaOH #FML T pH 12 DEHBTRIESESHIET, BT/ HFOERNBEZICRET S LD
RHELf,

S HIZ . EGHKE®D LED (Light-emitting diode) XZBHFTEL VAT LZHBEICHAKE L. BR E AgNO;
DEREERICELGIEEOREZRHE L CTHABRHLEER, LBRHEEG CRRCLCARELGLE) ZEUICHEYT
BET. BT/ HFOHT A XOHEOHEAAIREE R o Tz, BT/ FIFEHEMLIER. £ 5~40 nm DI
BoWEAL, BRPTHHLTREICFELTWS I EARSINT,

AERLERT/ AFEIRBECRR T FORBEICHT2REEN RO LN, . AARTHELL:
RIGRIE. €F/ HFOERKIZLEMTH o=,

AARICKIYBLEFARRGBRZEAL-REEEFEOER S/ HTFEEOEMENTE SN,




RERXE (COBMBERRLIHE - IEICOVTRALTLESL, )

sarimeE Effect of physicochemical factors on extracellular fungal pigment-mediated biofabrication of
" silver nanoparticles
;t:’ﬁ S. Bhatnagar, C.N.
EEL Ogbonna, J.C. Ogbonna, M4 Green Chemistry Letters and Reviews
Er H. Aoyagi*
R—=9 274~284 RITE 2 0 2 2 &5 15
sarsEeg Thermal and UV degradation kinetics of water-soluble, extracellular pigment produced by
" ? Talaromyces purpurogenus
ES
. Z&4A | S Bhatnagar, H. Aoyagi* #:x4 | Food and Bioprocess Technology
R—=9 606~619 1T 2 0 2 2 &5 15
sarsEeE Light emitting diodes assisted, fungal pigment mediated biosynthesis of silver nanoparticles
? and their characterization
N. Nuanaon, S.
M =RLZ Bhatnagar, T. Motoike, ML Po]ymers
=+ H. Aoyagi*
. 3014~ _
R— https://doi.org/10.3390/p RITHE 2 0 2 2 BB 14
olym14153140
E4
= EEA
Hi Rt RITE faa =y

HEXEE (100 EE~200 EEFREICFEF EHTLEEELY, )

An environmentally low-impact metal nanoparticle production system utilizing a renewable biological material (red
pigment produced by microorganisms) has been developed. Talaromyces purpurogenus, which secretes red pigment,
was independently isolated and cultured from environmental samples and selected. Various culture experiments were
conducted to design an optimal medium for enhancing the pigment production. As a result, the extracellular
secretion of the pigment from the fungus was increased approximately ten times, enabling efficient production of
pigments.

Analysis of various properties of the dye indicated that it has heat resistance, mild acid resistance, alkali resistance,
UV resistance, and antibacterial properties. Silver nanoparticles could be produced from AgNOs3 solution when the
obtained dye was used as a reducing agent under light irradiation. Also, addition of NaOH and reduction at pH 12
promoted the formation of silver nanoparticles. A LED (Light-emitting diode) system capable of emitting light of
different wavelengths was developed, and a mixture of dye and AgNOs was irradiated with light of different
wavelengths and examined in various ways. The results showed that the size and morphology of silver nanoparticles
can be controlled by appropriately adjusting the light irradiation conditions (wavelength, intensity, etc.). The silver
nanoparticles had a particle size distribution of about 5 - 40 nm and were shown to be well-dispersed and stable in
solution.

The silver nanoparticles produced showed antibacterial activity against Escherichia coli and Staphylococcus aureus.
The reaction system developed in this study was also effective in producing gold nanoparticles. This study
demonstrates the potential of environmentally low-impact metal nanoparticle production by utilizing extracellular
pigments produced by the microorganisms.




