R EmiB Modern Food Science and Technology 2017, Vol.33, No.1

P HEG B A K RIS

XNET, AR, SR, XGRS, AaE

(1. 3T B R FF R R = e TEFRFT, Iidm 210014) (2. Biga# K2R m3FRE, LiF 201306)

HE: NBHT S BIFE—ARANAE LT DO-1, ZHARZEE ARSI E (Fusarium graminearum ), R @KREEL B FRFZH
J& prik b AR E M 5 FEBRARAVE R UG, AR RAR B T 7 A B BAE R 694 RAREE T . 1A 440~450 nm ST W SRAR A A AR S B TR
BIEVLB IR & A IR, AR RBLAM. IREVR pH £ 1 &0 KRBT 69 Fvh, B4 Aeid & SR Bh T R8T
69 A AT F AR, MA pH 6938, WRARIFATETOROSE RFIE 5%, (2478 % 1 2 IR SR R0 694 %, pH7~8 SLE N
FR) R T 69 F 4R 5. A Fgraminearum DO-1 BARR &S pH 25 7, BAIKEH 1 mM 49 AgNO;w& T 80 'C. 2
B4t TR 3 h, FRAFARBAT, EHLESAT R THENARBET AR, AETE 2~50 nm, M Z A AL H KB4
SRR ARGARBAT, FEEE, FMHEf, SERELASNKREAY.

KR NARW, RSRTH, sk~ 7E

XERES: 1673-9078(2017)1-119-124 DOI: 10.13982/j.mfst.1673-9078.2017.1.019

Green Biosynthesis of Silver Nanoparticles Using an Endophytic Fungus

LIU Xiao-li*, HU Yan-xin', PENG Huan-huan? LIU Yuan? ZHOU Jian-zhong
(1.Institute of Agricultural Products Processing, Jiangsu Academy of Agricultural Science, Nanjing 210014, China)
(2.College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: DO-1, an endophytic fungus, was isolated from Dendrobium candidum and identified as Fusarium graminearum. The fungal
biomass was immersed in distilled water, and the filtrate solution containing the metabolites was obtained. Silver nanoparticles (AgNPs) with
antimicrobial activity were biosynthesized by mixing the filtrate solution with silver nitrate. The plasma absorption peak of UV-visible
spectroscopy and antibacterial activity were measured to assess the effects of light, temperature, and pH on AgNP biosynthesis. Darkness and
suitable high temperatures were beneficial to the biosynthesis and antibacterial activity of AgNPs and absorbance at 440~450 nm increased with
increasing pH. The highest antibacterial activity was observed at pH 7~8, and it decreased at higher pH levels. AgNPs synthesized from F.
graminearum DO-1 filtrate solution and 1 mM silver nitrate at pH 7 and 80 “C for 3 h in the darkness, were spherical shaped with the diameter

range of 2~50 nm. The method of AgNPs biosynthesis used herein is simple, uses mild conditions, and is eco-friendly.
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Fig.1 Colony and microscopic characteristics of the endophytic
fungus isolated from Dendrobium candidum
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Fig.2 Phylogenetic tree of the endophytic fungus
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Fig.3 UV-visible spectroscopy of the mixture of AgQNOzand
different filtrate
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Table 1 Antibacterial activities of the mixture of AgNO; and
different filtrate

H o é\jg—é%ﬁ ENKE  JNKE
B
AgNO; iR - - -
KEER - - -
KB R+ AGNO; IR - - -
B Rz R - - -

BRI+ AgNO, %% 17.4620.35 15.5240.81 17.26+0.38
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Fig.4 UV-visible spectroscopy of AgNPs under different light
conditions
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Table 2 Antibacterial activities of AQNPs under different light
conditions
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BIEEAt 17.46£0.35 15524081  17.26£0.38
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Fig.5 UV-visible spectroscopy of AgNPs at different pH levels
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Table 3 Antibacterial activity of AgNPs at different pH

pH &FéeHARE EWKH WITRHE
#+B& 1334035 15.26+0.43 13.66+0.45
2 9.10+0.49 9.44+0.82 10.38+0.58
3 9.82:40.29 10.36+0.35 11.20+0.46
4 11.9440.31 10.92:£0.34 13.68+0.46
5 13.70+0.32 12.5240.52 14.92+0.62
6 15.300.63 14.82:40.62 15.3240.14
7 16.120.44 15.96+0.35 16.74+0.33
8 15.80+0.34 15.39+0.52 17.3440.26
9 14.86+0.83 14.8240.52 16.0240.53
10 14.1240.63 13.0240.47 14.26+0.34
11 11.06+0.46 10.28+0.49 13.46+0.38
12 - 9.36:0.47 11.32+0.32
13 - - -

F.graminearum DO-1 B 14 3= 8 ¥ 1 #] 45 pH Hy
6.810.06, LAHCIEINaOHi 5 i 4= 1 2= A [FlpH,
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Fig.6 UV-visible spectroscopy of AgNPs at different
temperatures
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Table 4 Antibacterial activities of AgNPs at different

temperatures
BE/SC AFEHEHKE SHRHE YITKHE
40 13.12+0.63 12.64£0.73  11.58+0.38
60 15.50+0.37 13465029 14.66+0.68
80 18.04+0.93 18.10£0.63  17.88+0.37
100 14.26+0.28 1436£044  15.20+0.68
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Fig.7 Transmission electron micrograph of the AgNPs
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