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Antibacterial Study of Silver Nanoparticles Biosynthesized with Ginger Extract
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Abstract. Ginger(Zingiber officinale Roscoe) extract was found to have a brand new application in
this paper. The antibacterial silver nanoparticles (AgNPs) were synthesized using ginger extract as a
reducing agent, which avoid the disadvantages of environmental hazards in traditional methods. The
as-prepared AgNPs were fully characterized by means of UV-visible (UV-vis) spectroscopy,
transmission electron microscopy (TEM) and X-ray diffraction (XRD) technique. The results
showed that the AgNPs was face-centered cubic structure,and the spherical-shaped nanoparticles
were polydisperse in the size range 5~30 nm. The synthesized silver nanomaterials showed
remarkable antibacterial activity against all tested pathogens including four kinds of multidrug

resistant clinical isolates and four kinds of aquatic pathogens. The minimum inhibitory concentration
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(MIC) and the minimum bactericidal concentration (MBC) of the AgNPs against Staphylococcus

aureus were 25.7 pg/mL and 51.4 pg/mL,respectively. Moreover, stability studies showed that the

biosynthesized AgNPs had excellent long-term stability as well as thermal stability. Therefore,the

ginger extract could be used to synthesize a new kind of AgNPs with stable and broad-spectrum

antimicrobial activity.
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Fig. 1 UV -visible absorption spectra of ginger extract
and the biosynthesized AgNPs
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Fig. 2 TEM image of AgNPs biosynthesized by ginger
extract and their particle size distribution
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Fig. 3 XRD patterns of AgNPs synthesized from ginger

extract
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(H)Vibrio alginolyticus
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Fig. 4 Antibacterial activity of biosynthesized AgNPs
against 8 pathogens
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Table 1 Mean zone of inhibition of biosynthesized AgNPs
against 8 pathogens (n=3)

IA
mm

NI7EA R Escherichia coli 11.1£0.1
{07 A BR 1R Staphylococcus aureus 12.0£0.7
Al 5 2F R T Bacillus subtilis 12.1+1.0
LIE L i) Pseudomonas aeruginosa 11.2+1.0
1L W) Vibrio anguillarum 11.320.6

e T ¥ Vibrio alginolyticus 10.4+0.5
I i 3 BT Vibrio Parahaemolyticus 11.9+1.0
FURT= S T Aeromonas punctata 12.5+0.7

2.5.2 Fh A E R E (MIC) A= & s & # % L (MBC)
a2 LUK W A TR ) A B A 2 B
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Fig. 5 Growth curve of S. aureus treated with different

concentrations of biosynthesized AgNPs
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=W H 5 4 . The conference will be conjugated with two domestic national meetings (The Eleventh National
Conference on Micro Total Analysis System/ The Sixth National Symposium on Micro/NanoScale Bioseparations and
Bioanalysis). More than four hundred participants will come to this conference and share their latest research advancements in
the areas of microfluidics, micro total analysis system and micro/nanoscale bioseparations and bioanalysis, and their
application in chemistry, biology, medicine, environment, pharmacology and food safety etc. The symposium will consist of a

number of plenary/invited lectures and oral or poster presentations. Welcome to Shenyang in golden autumn, 2017.

RSt HRAZIL 2017 FE 36 5% 6 5




