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Catalytic characteristics of gold nanoparticles biosynthesized
by Trichosporon montevideense WIN

LI Xuan-Ying' SHEN Wen-Li' ZHANG Xu-Wang® PEI Xiao-Fang' LI Ya-Fei'
YIN Qing-Xin' YOU Sheng-Nan' WANG Jing-Wei' QU Yuan-Yuan'"
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Science and Technology, Dalian University of Technology, Dalian, Liaoning 116024, China)

(2. Key Laboratory of Industrial Ecology and Environmental Engineering (Ministry of Education), School of Food and

Environmental Science and Technology, Dalian University of Technology, Panjin, Liaoning 124221, China)

Abstract: [Objective] To examine the catalytic characteristics of gold nanoparticles (AuNPs)
biosynthesized by Trichosporon montevideense WIN. [Methods] The characteristics of gold particles
synthesized by incubation strain WIN with 1 mmol/L, 2 mmol/L and 4 mmol/L HAuCl,; were
investigated. In addition, the AuNPs were biosynthesized by active and inactive cells of strain WIN,
respectively. The morphology and particle size of the synthesized AuNPs were analyzed, and the
catalytic activity of AuNPs for reduction of nitro aromatic compounds was also evaluated. [Results]
When the concentration of HAuCl,; was 1 mmol/L, AuNPs were produced by strain WIN, while
AuNPs and large gold particles were formed with 2 mmol/L and 4 mmol/L HAuCly. The active and
inactive cells of strain WIN could synthesize AuNPs based on the analyses of UV-vis spectroscopy
and transmission electron microscopy. The synthesized AuNPs were mainly spherical, and some
triangle, hexagon and parallelogram. The size of AuNPs synthesized by active cells of strain WIN
ranged in 3 nm—252 nm with an average size of 45.2 nm, while the size range and average size of
AuNPs synthesized by inactive cells of strain WIN were 1 nm—271 nm and 38.3 nm, respectively.
The AuNPs synthesized by active and inactive cells of strain WIN could effectively catalyze the
4-nitrophenol reduction with the catalytic rate constants of 2.76x107° s ' and 4.84x107° s/,
respectively. [Conclusion] Trichosporon montevideense WIN could be used to synthesize AuNPs and
the biosynthesized AuNPs exhibited good catalytic properties, which showed a potential application
in catalytic removal of the refractory pollutants in environment.

Keywords: Gold nanoparticles, Biosynthesis, Trichosporon montevideense, Catalytic activity

1 nm—100 nm

Trichosporon montevideense WIN
2] 3] [15]

(4] WIN
[5] [6] (7] WIN

[9] [10] [11-12]

3]
1 RS

. L1 R
1.1.1  &#k: Trichosporon montevideense WIN

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1860 WA 384K Microbiol. China

2017, Vol.44, No.8

[15]

CGMCC 10368 WIN  26S rRNA
(550 bp) GenBank
KP676895
1.1.2 EERXFIFONEE: (HAuCly)
V-560 -
JY92-1IN
Perkin-Elmer Optima 2000DV
Tecnai
G220 S-Twin FEI
1.1.3 EHFEE: (g/L) KH,PO,
1.0 (NH4),S04 1.0 MgSO,7H,0 0.5
50 pH7.0 6.76x10"Pa 15 min
1.2 XWHE
1.2.1 HE# WIN f{chizk:
WIN 10% ( )
30°C 150 r/min 660 nm
(ODge0) WIN 12 h
WIN ODss0 ODsso
WIN

122 FRIKESEEHIEK WIN SBAKREHIF
) WIN  (ODgyo  1.0) 6 mL
3 HAuCl, 1

2  4mmol/L 30°C 150 r/min

123 &M WIN EAaRAXE:

(ODgsy  0.47) 7 mL HAuCl,
1 mmol/L  30°C 150 r/min

124 XTE WIN EEBAKE:

(ODgsy  0.47) (6.76x10* Pa 15 min)

7 mL HAuCl,

1 mmol/L 30°C 150 r/min

125 PRSP E. EERKRE: () -
(UV-vis)

(3 000 r/min)
400-800 nm

30 min 5 min

) (ICP)
0.4 mL 2 mL 20 °C
10 000xg 20 min
267.595 nm
30 min
0.2 mL 2 mL 1 mL

(HCI:HNO5=3:1 ) 2 mL
ICP 3)
(TEM) 10 min

5-6

1.2.6 PHAEXNHEFTRELESRIELILER:

4- WIN
100 pL 4- (2 mmol/L)
400 pL NaBH4 (50 mmol/L)
100 pL 1400 uL
250—500 nm
1 nm
2 RS540
2.1 HE#R WIN Kl
WIN 1 WIN
0-60 h 60 h (ODggo )
60 h WIN
0.20

0.15F

OD, 660

0.10 |

0.05 |

0 24 48 72 96
¢ (h)

1 B WIN £ sk
Figure 1 The growth curve of strain WIN
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Figure 2 UV-vis spectra of strain WIN with different concentration of HAuCl, and the photos of reduzate
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Note: A: UV-vis spectra of strain WIN with different concentration of HAuCly, and the insets show the color change of reaction system with
different concentration of HAuCly; B: The appearance photos of reduzate from different reaction system.
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Figure 3 The characterization of AuNPs synthesized by active cells of WIN
A WIN B WIN

TEM

Note: A: The UV-vis spectra of AuNPs synthesized by active cells of strain WIN, and the insert represents the photo of gold particles on tube
wall; B: The particle size analysis of AuNPs synthesized by active cells of strain WIN, and the insert represents the TEM image of AuNPs.
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Figure 4 The characterization of AuNPs synthesized by inactive cells of strain WIN
A WIN B WIN WIN

TEM .
Note: A: The UV-vis spectra of AuNPs synthesized by inactive cells of strain WIN, and the insert represents the photo of gold
particles on tube wall; B: The particle size analysis of AuNPs synthesized by inactive cells of strain WIN, and the insert represents the

TEM image of AuNPs.
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Figure S UV-vis spectra of nitroaromatics reduction catalyzed by AuNPs and linear correlation of In(C/Cy) with time for AuNPs
A WIN 4- UV-vis B WIN 4-

UV-vis C In(C/Cy) WIN D In(C/Co) WIN

Note: A: UV-vis spectra of nitroaromatics reduction catalyzed by AuNPs synthesized with active cells of strain WIN; B: UV-vis spectra of
nitroaromatics reduction catalyzed by AuNPs synthesized with inactive cells of strain WIN; C: Linear correlation of In(C/Cy) with time using AuNPs
synthesized by active cells of strain WIN; D: Linear correlation of In(C/Cy) with time using AuNPs synthesized by inactive cells of strain WIN.
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