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Pseudomonas sp. 20-70 (John et al. 2020)
Ochrobactrum anhtropi 35-85 (Thomas et al. 2014)
Bacillus spp. 77-92 (Elbeshehy et al. 2015)
Bacillus brevis NCIM 2533 41-68 (Saravanan et al. 2018)
o & Bacillus mojavensis BTCB15 105 (Mathew et al. 2019)
Bacillus endophyticus 5 (Gan et al. 2018)
Bacillus brevis 41-68 (Saravanan et al. 2018)
Bacillus licheniformis Dahbl 18-63 (Shanthi et al. 2016)
Bacillus methylotrophicus DC3 10-30 (Wang et al. 2016)
s a5 Stenotrophomonas GSG2 Au (10-50), Ag (40-60) (Malhotra et al. 2013)
Bacillus subtilis 20-25 (Srinath et al. 2018)
Shewanella loihica 2-15 (Ahmed et al. 2018)
ST Micrococcus yunnanensis 53 (Jafari et al. 2018)
Mycobacterium sp. 5-55 (Camas et al. 2018)
Halomonas salina 30-100 (Shah et al. 2012)
Shewanella oneidensis MR-1 3-15 (Tuo et al. 2015)
AJS‘};U ,:S\.;j.;S\ (j.dj-'\u) aj‘.\ﬂ c}.a
Streptomyces spp. 11-63 (Fouda et al. 2020)
Nocardiopsis sp. MBRC-1 45 (Manivasagan et al. 2013)
Streptomyces sp. 15-25 (Alani et al. 2012)
Saccaropolyspora hirsuta 10-30 (Sholkamy et al. 2019)
o & Streptomyces parvulus 100 (de Amorim Silva et al. 2017)
Nocardiopsis flavascens 5-50 (Ranjani et al. 2018)
Streptomyces fradiae 100-200 (Sowani et al. 2016)
Streptomyces griseoplanus 19-20 (Vijayabharathi et al. 2018)
Streptomyces sp. Al-Dhabi-87 20-50 (Al-Dhabi et al. 2018)
oo Streptomyces sp. Au (10); Ag (8.4) (Sktadanowski et al. 2017)
- Gordonia amicalis HS-11 5-25 (Sowani et al. 2016)
Streptomycetes viridogens HM10 18-20 (Balagurunathan et al. 2011)
“w Streptomyces sp. 90 (Gopal et al. 2013)
Streptomyces griseoruber 5-50 (Ranjitha and Rai 2017)
Streptomyces hygroscopicus 10-20 (Waghmare et al. 2014)
OJS"SU G)U (j-ﬁy\.s) oyl c..a
Rhizopus stolonifer 2.86 (AbdelRahim et al. 2017)
Candida glabrata 2.15 (Jalal et al. 2018)
Trichoderma longibrachiatum 10 (Elamawi et al. 2018)
Ganoderma sessiliforme 45 (Mohanta et al. 2018)
Rhodotorula glutinis 15.45 (Popli et al. 2018)
o i Aspergillus sp. 5-30 (Mohmed et al. 2017)
Fusarium oxysporum 5-13 (Husseiny et al. 2015)
Metarhizium anisopliae 28-38 (Amerasan et al. 2016)
Trichoderma harzianum 20-30 (Guilger et al. 2017)
Fusarium oxysporum 3444 (Hamedi et al. 2017)
Candida albicans ATCC 10231 1020 (Bonilla et al. 2017)
Cladosporium cladosporioides 60 (Joshi et al. 2017)
Trichoderma harzianum 3244 (Tripathi et al. 2018)
Ve Pleurotus ostreatus 10-30 (El Domany et al. 2018)
Aspergillus sp. 2.5-6.7 (Shen et al. 2017)
Rhizopus oryzae 16-43 (Kitching et al. 2016)
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IR Jre (e sl) o310 o
Rhodotorula sp. ATL72 821 (Soliman et al. 2018)
Saccharomyces cerevisiae 2-7 (Iravani et al. 2014)
o Saccharomyces cerevisiae 2-20 (Korbekandi et al. 2016)
Rhodotorula mucilaginosa 11 (Salvadori 2019)
Rhodotorula glutinis 15.5 (Cunha et al. 2018)
W Saccharomyces cerevisiae - (Yang et al. 2017)
Magnusiomyces ingens LHF1 20-28 (Queet al. 2018)
039l S (e 56) o311 e
Portieria hornemannii 60-70 (Fatima et al. 2020)
Ulva lactuca L. 31 (Gonzalez-Ballesteros et al. 2019)
Gelidium amansii 27-54 (Pugazhendhi et al. 2018)
i Caulerpa serrulata 10£2 (Aboelfetoh et al. 2017)
7 Gracilaria birdiae 20.3 (de Aragao et al. 2019)
Sargassum muticum 43-79 (Madhiyazhagan et al. 2015)
Anabaena flos-aquae 5-25 (Ebrahimzadeh et al. 2020)
Polysiphonia algae 5-25 (Moshfegh et al. 2019)
Gelidiella acerosa 5.8-117.6 (Senthilkumar et al. 2019)
Ulva lactuca L. 7.9 (Gonzélez-Ballesteros et al. 2019)
W Cystoseira baccata 8.4 (Gonzélez-Ballesteros et al. 2017)
Pithophora oedogonia 32.06 (Li and Zhang 2016)
Sargassum tenerrimum 5-45 (Ramakrishna et al. 2016)
Spirulina platensis 20-30 (Suganya et al. 2015)
0,3 5L IR (e gil) o510l o
Bacteriophage 20-50, 50-150 (Ahiwale et al. 2017)
e Tobacco mosaic virus 50 (Kurgan and Karbivskyy 2020)
M13 virus — (Seo et al. 2017)
AJS‘};U BL:S/ (j;'.d".'\u) aj‘-\.'»‘ c}.a
Annona reticulata 7-8 (Parthiban et al. 2019)
Camellia sinensis 2-4 (Rolim et al. 2019)
Persea americana 2040 (Girén-Vazquez et al. 2019)
Elephantopus scaber 37.86 (Francis et al. 2018)
Panax ginseng 5-15 (Sreekanth et al. 2018)
Dolichos lablab 4-16 (Kahsay et al. 2018)
o i Alternanthera bettzickiana 5-15 (Vaali-Mohammed et al. 2017)
Thymus vulgaris 30 (Heidari et al. 2018)
Tribulus terrestris 7 (Gopinath et al. 2019)
Camellia sinensis 10 (Onitsuka et al. 2019)
Anacardium occidentale 10-30 (Sunderam et al. 2019)
Rhazya stricta Decne 40 (Ahmad et al. 2017)
Elettaria cardamomum 15 (Rajan et al. 2017)
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Abstract

Gold and silver nanoparticles are utilized in various industrial applications because of their unique
properties. Physical, chemical, and green methods exist to synthesize these plasmonic nanoparticles. In
green synthesis, biocompatible compounds, plants or their extracts, and microorganisms such as yeast,
bacteria, actinobacteria, fungi, and algae are used to synthesize gold and silver nanoparticles. These
biological sources have biomolecules that produce plasmonic gold and silver nanoparticles by reducing
gold and silver ions. Green synthesis is easy, secure, high-yield, economically sensible, and eco-friendly.
The synthesized nanoparticles should be characterized to determine their physiochemical properties (size,
shape, surface, homogeneity, stability, and other properties). There are various techniques for the
characterization of plasmonic nanoparticles, such as transmission electron microscopy, ultraviolet-visible
spectroscopy, Fourier transform infrared, dynamic light scattering, and zeta potential. Gold and silver
nanoparticles have diverse applications including antimicrobial and antitumor activities, usage in textile,
food, and agriculture industries, wastewater treatment, and bioremediation. This review paper aims to
introduce gold and silver nanoparticles and their synthesis approaches with an emphasis on green
synthesis, explain different characterization techniques, and express the applications of these
nanoparticles in biotechnology.
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