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The Study and Development of Certain Microorganisms with High Capability in

Nanosilver Particle Biosynthesis
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Dr. Supan Yodyingyong
Year 2013

Abstract

This research report is manipulated that summarized the moment of research
project in the subject of “The Study and Development of Certain Microorganisms
with High Capability in Nanosilver Particle Biosynthesis”. This project had been take
time in 12 mounts. We focused on the isolation of microorganism that from
manufacturing process and forming in gems and jewelry industry. Results showed
that the initial silver refinery microorganism performed only in terms of
Pseudomonas genus especially in AgNO; solution. In contrast, Bacillus genus was not
clearly effective silver refinery. These results could be the basis information for
establish and develop system for silver refinery and/or silver quality improvement

with biological process especially microorganisms in future.
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Synthesis of metallic nanoparticles by different microorganisms

Microorganism Type of nanoparticle Location Size range (nm)

(A) Bacteria

Pseudomonas stutzeri Ag Intracellular ~200
Morganella sp. Ag Extracellular 20-30
Lactobacillus strains Ag and Au Intracellular
Plectonema borvanum (Cyanobacteria) Ag Intracellular 1-10
1-100
Escherichia coli cds Intracellular 2-5
Clostridium thermoaceticum Cds Intracellular and extracellular
Actinobacter spp. Magnetite Extracellular 10-40
Shewanella algae Au Intracellular, pH =7 10-20
Extracellular, pH = | 50-500
Rhodopseudomonas capsulata Au Extracellular, pH =7 10-20
Extracellular, pH = 4 50-400
Escherichia coli DH5a Au Intracellular 25-33
Thermomonospora sp. Au Extracellular 8
Rhodococcus sp. Au Intracellular 5-15
Kiebsiella pneumoniae Ag Extracellular 5-32
Pseudomonas aeruginosa Au Extracellular 15-30
Shewanella oneidensis Uranium (I1V) Extracellular
(B) Yeast
MKY?3 Ag Extracellular 2-5
Candida glabrata and Schizosaccharomyces pombe Cds Intracellular 200
(C) Fungi
Phoma sp. 3.2883 Ag Extracellular 71.06-74.46
Fusarium oxysporum Au Extracellular 20-40
Verticillium Ag Intracellular 25+ 12
Aspergillus fumigatus Ag Extracellular 5-25
Trichoderma asperellum Ag Extracellular 3-18
Phaenerochaete chrysosporium Ag Extracellular 50-200
Fusarium oxysporum and Verticillium sp. Magnetite Extracellular 20-50
(D) Plant and plant extracts
Azadirachta indica(Neem) Ag, Au, and Ag/Au bimetallic Extracellular 50-100
Geranium leaves plant extract Ag 16-40
Lemongrass plant extract Au 200-500
Avena sativa (Oat) Au Extracellular 5-85
Alfalfa sprouts Ag Intracellular 2-20
Aloe vera Au Extracellular 50-350
Cinnamomum camphora Au and Ag Extracellular 55-80
(E) Algae
Sargassum wightii Au Extracellular 8-12
Chiorella vulgaris Au 9-20
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3.1 gasawnsildlunsdauenide
Tunszurumsdauenidolulasnisd angdideldgremadsatoaes gns
Usznaunae Nutrient Broth (NB) Waz Nutrient Agar (NA)
3.1.1 n19i@38y Nutrient Broth (NB)

1. Feduusenaudng 9 Mugnsenmsawelull

Beef extract 3 N3
Peptone 5 N3y
YInau 1,000 Haddns

2. asazangaInUsznauseg luindu audeuviends Wduuseneuves
93
avane Tngldmnudoutag udrusuuiumnslinsunugnssetingu

3. Tannudunsassmenseawin pH e wmsilunsa vsesaunniiuly
Tisumeansazateluhsulonsonlodiudu 0.1 uosuea wea1TazaIUNTA
lalasaansnitudu 0.1ussusa Ul pH Uszuiad 7.0

4. TunsaiNo1msine NaUNs aLAYNI LN TBINIURIVIIUNY

3.1.2 M15tA38u Nutrient Agar (NA)

1. Tfdnusenouiulmediu NB uaufureiy 15 Sy

2. AUNFRUAUALAIBLYIGT WTUazaevun (@umgiiuszana 97 - 100
DIALYALTE)

3. USudsumslvinsumugansaieinnau wavusu pH Tilauseana 7.0

g o g
3.2 MSUENYIUTANS
IngUndlunnaesssuAariidenuafiselsyiulneg sauiumaig angiug
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3.2.1 Spread-Plate Technique

Spread-Plate  Technique  wndaiiaensvnliuuafiiedeadiisou
Uszunad 100-200 maamauaﬂﬂ’muaﬂuﬂfqumLmuqmmmwaqmum%Lsua (petri
dish/plate) LLa’J‘Vl’]ﬂ’ﬁLﬂaEJI‘ViL‘U’eJﬂﬁuﬁ]’]EJVI’JWJEJLLVNLLﬂ’ﬁUGl’J L Maamﬂuwam‘mw
wangauuaeiiszernanfisme avUsinglaladl (colony) veslouuaiBetu Taousas
laladaziiduunuafisgegdiunn  wazusavlalalazdiodunanniuaniiseaeiug
Fen  feueesliAansuenqduridesninfudouiansiu  ewssdemidan
wuAfiBsusasaneiuslaladazidnuasunndaty venaniudiannsarilmdoding
Uiavsinnaulpemsilaladiidesmsiumnededurumedoiifewnslnidemaie
fi3unin Streak-Plate Technique

%’;umaum'i Spread plate

1. UndrogneUianms 0.1 faddns asfisumismssnataumizde

2. Juuvisumsudiuea (spreader) luueanesedidutusosar 95 waudeq
spreader fivauvesdininesilousnueaneseddauiiusen

3. thuauiinde spreader iinunstuuoanesedlunliauusanasedlnil
e wavUaeelil spreader LHu

4. 11 spreader indeieliinuaumizde uavszdnseiila Wedudary
vousiiluresnunzide

5. 94 spreader lukoanagadiiutusovay 95 uazminueanagadadiuiulaglv
wiswidufaduvesdnnes dmnliauusanssedlviinun Udesliu uaziiluinde
Fouvafiseanlunumzdefinde Tneduneunts Spread plate

6. n¥uTINsdsliuRtoamndeegiuuy wdniluvniigumnd 37
arnialEauTY 24-48 Tilus

7. dunmdnuazvedlalaiiiusing

3.2.2 Streak-Plate Technique

Streak-Plate Technique LHunsusnideluigudlaglivihadede (oop) uny
0t ANEINTINEIAINTSETN (streaklasuuaiuneilefidewnsuds (agar plate)
oeflilduunssnuiindoriu 45 Wy udnastlussuuusndsdifodunidogvuiy
flan Thivhadedennunlliameiivasieunsaiiosnidodifalivun mnduisdnde
Mndmvessesanlussuuneenufismilinfiudandussuuiiaes 45 &y
fnfulassesdaveadorslifiuiuszuuusndn  wdmniufvhiufoiusussud
AosuAsUTTIIUWIsdedeilussanadsvun  delddeuiaviudiazinisfinuide
selUlughusiieg Sazdedinseedennomsiuludiomnsinl iedinmsmzideas
TuenaiflommaaeuuazMTIATIEYiRY
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nsvilideusqusaaemaiia Streak plate

L%MQWﬂI%QUL%EJL%E] (Loop) @eiendeseninnasaiifitesemaialasnite
(Aseptic technique) ta2¥11n15 Streak L%Iaﬁagjﬂma loop aTULITUIIEIeTidems
Foateiildmseuliuds fonrusdasy T Salduneusil

1 Wadhamumzideliiidoriaiivmeiavaen loop Wnluldie udreen Loop
fifldouuafiSoagyinms streak fiuiivansias 1 Taglusswinens streak azdiadlaivh
TiRv999MITUAN

2 o streak fiusaiiuiivaneiay 1 udldhir Loop senunedelnenisiwilal
wdniuild loop Wuadaenisunsiveuresemmsiisadelngs fuudamneay
1

3 yyunuzdelioglumumisinzaudmiuns  streak  Ulaniiudi
yaneiay 2 Wi cross streak Tnganiduduazagiivinadiuiivaneay 1 udwins
Streak AiuSvmuTivaneay 2

4 o streak fiusaiuiivaneian 2 wdldhi Loop senunedelnenisiwilal
wdniuild loop Wuadaenisunsiveuresemmsiisadelngs fuudamneay
2

5 yunuwzndeliogluhumiivangandmiums  streak  Udnaudiui
yaneiay 3 Wiwhns cross streak Tnganiduduazegiivdnadiuiivatoay 2 udwins
Streak fiusiafiuiivaneay 3 Snsnduanansarinig streak Aushaituiinanaay
4 1a

6 ndumEToud i lUtdludundemunuguvnl 37 ssmieada u
264-48 Fluwddunnnsiasyvende

3.3 MswaazAauenAauSFusTausaaia kUl
nFnlfdeaeiusuans aunszuaunsaate 3.1 uar 3.2 wd diderianuan
Aodlu NB fifidunauves ANO; Tnsvhmsiassdlugunitionuaugumnd 37 ssriwaidoa
uy 18-24 Falus wd gnsrurumanadedt 3.2 Bnas dnfuliinauasysyansnnly
msdaunseilanydu aunsagldandves NB ludewiu vie 14 Uv-visible spectrometry



unN 4
NaN15gLazaNUs1uNa

(%

Tulassnsfinuifellaaeide  adawssbulunnmsdumuasdauenuueised
dnanmlunisadalaveduiienisuinduanldivg - Jadunguieglu YUY
nszvunRdawasn1stugy  eldudeyailowiu  Tunsussluanudululalunis

afauagimunnszuunshenainlane Rumeauvsdlagiansiuniiise

4.1 N§uRNlAINNTTUIUNTUENLYRUTAN

3
a
i}

¥

aegluszuumswineginuiuasie

=3

HAIINNTARLENRLIUTENG wud &

AINARINNUN 4.1

UM 4.1 MmveadieilaannsAnkenliusans (A, B) uansguveaiienfnuenla

nelinaeganssay Maswens x100 (A’, B’) WAAIHANINAABY Gram-stain



12
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Gram-negative @1m5UTUAUYDRTINTATYRUIANUIN WoNIE0ITAIY @13150

Wiiule lelugae 18-24 4alus

4.2 nguanlinnnisimunazinuenidauignsianansasinlansRuld
Wevhmsdeadely ewnsivaniiliansasanglu AgNO;, WUl (Wemugud

4.1B Vasnsaduasizilanetuld lnenaveinsduasgilewiuianiugun 4.2

SUN 4.2 WaRIFIDEHNATBINITALATIZIaNE RU 99A LY WTBANUSUNS. 1B (A)

v U

wan laveRunlnannmsduasesiluglvesasazansy (B) anvedlansRuilaninnis

v '3 a 4 dy a & a
Aasien (C) LLamwamsaLm’]wgﬂLmeiLamLuusuaqaLaﬂmsaumaﬂawmﬂu(B)



13

& A o a o & A v .
UBNIINUY  EUBNINTITATIEDU SUUWGU'EN?{']EJWUQLLU@V]WEJW']EJ 16S  ribosomal

Ribonucleic acid (rRNA) Wwu7n L%mugﬂﬁlﬁl.lB Lﬂuﬁaiuﬂfjm Pseudomonas & U

74.1A Judelungu Bacillus WefinsanwavesnsduaseilaneRuvesdeilaiinng
@oNAARINUNSANYINNILLN (Rammohanet. al,
lavzRuvondelungy  Pseudomonas  egwlsieny  Wialeuiunis@neieuunly

mwaﬂivww1L%am1muhu%aU3 910U aauﬂﬂaﬂwwiuﬂWiﬂiuumquavwmnrnwaiﬁﬂsviﬂ%u

a

Tuuszwmeladne

Wanugund.1A

Bacillus 16S ribosomal RNA gene, partial

sequence

Length=1508

Score = 2556 bits (1384), Expect = 0.0
Identities = 1393/1397 (99%), Gaps = 1/1397 (0%)
Strand=Plus/Plus

Query 1 TGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAAC
60
R e e e e e e e e e e
Sbjct 113  TGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAAC
172
Query 61  ATTTTGAACCGCATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACC
120
. NN RAN NNy
Sbjct 173  ATTTTGAACCGCATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACC
232
Query 121  CGCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGAC
180
. PR e e e e e e e e e e e e
Sbjct 233  CGCGTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGAC
292
Query 181  CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
240
EELEER R e e e e e e e e e e e e e
Sbjct 293  CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
352
Query 241  CAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGA
300
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 353  CAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGA
412
Query 301  AGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTG
360
LR e e e e e e e e e e e e et
Sbjct 413  AGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTG
472
Query 361  GCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAA

420

2011) F9l@ATin1sANWINITHWATIZN



Shjct
532

Query
480

Shjct
592

Query
540

Shjct
652

Query
600

Shjct
712

Query
660

Shjct
772

Query
720

Shjct
832
Query
780

Shjct
892

Query
840

Shjct
952

Query
900

Shjct
1012

Query
960

Sbjct
1072

Query
1020

Shjct
1132

Query
1080

473

421

533

481

593

541

653

601

713

661

773

721

833

781

893

841

953

901

1013

961

1073

1021

GAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAG
NN RN NN NN RN RNy
GAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAG
GAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTG
LR NN NN RNy
GAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTG
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGT

R e e e e e e e e e e el
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGT

TAGAGGGTTTCCGCCCTTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTA

CGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
NN RN RNy
CGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT

GGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAACCCTA

TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCATC
LR e e e e e e e e e e e el
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCATC
ATTAAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG

14



Shjct
1192

Query
1140

Sbjct
1252

Query
1200

Shjct
1312

Query
1260

Shjct
1372

Query
1320

Shjct
1432

Query
1380

Shjct
1492

Query
Shjct

1133

1081

1193

1141

1253

1201

1313

1261

1373

1321

1433

1381

1493

ATTAAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG

TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAAAG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
AAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAAAG

AGCTGCAAGACCGCGAGGTGGAGCTAATCTCATAAAACCGTTCTCAGTTCGGATTGTAGG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GCTAATCTCATAAAACCGTTCTCAGTTCGGATTGTAGG

CTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTG

IR e e e e e e e e e e e e e e el
CTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTG

AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGA

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TTCCCGGGC ACCGCCCGT:! AACACCCGA

AGTCGGTGGGGTAACCTTTTTGAAGCCAGCCGCCTAAGGGGGGACAAATGATTGGGGTGA

IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIII i IIIIIIIIIIIII
AGTCGGTGGGGTAA TTGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGA

AGTCGTAAACAAGGTAA 1397

HLEELEEE T
AGTCGTAA-CAAGGTAA 1508

15
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L%amﬂugﬂﬁ 4.1B

Pseudomonas 16S ribosomal RNA gene,

partial sequence

Length=1361

Score = 924 bits (500), Expect = 0.0

Identities = 500/500 (100%), Gaps = 0/500 (0%)
Strand=Plus/Plus

Query 1  AATCTGCCTGGTAGTGGGGGACAACGTTTCGAAAGGAACGCTAATACCGCATACGTCCTA 60

LR e e e e e e e e e el
Sbjct 64  AATCTGCCTGGTAGTGGGGGACAACGTTTCGAAAGGAACGCTAATACCGCATACGTCCTA
123

Query 61  CGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCTAGGTCGGATTAGC
120

Sbjct 124 CGGGAGAAAGTGGGGGATCTTCGGACCTCACGCTATCAGATGAGCCTAGGTCGGATTAGC
183

Query 121 TAGTTGGTGAGGTAAAGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATC
180

Sbjct 184 TAGTTGGTGAGGTAAAGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATC
243

Query 181 AGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT
240

Sbjct 244 AGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT
303

Query 241 GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTG
300

Sbjct 304 GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTG
363

Query 301 TAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTTAATACCTTGCTGTTTTGACGTTAC
360

. TELLELRLLLIn |
Sbjct 364 TAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGTT.
423

Query 361 CAACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAG

420

RNy
Sbjct 424 CAACAGAATAAGCACCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGTGCAAG
483

Query 421 CGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCGTTAAGTTGGATGTGAA

480
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shjct 484 AATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCGTTAAGTTGGATGTGAA

543

Query 481 AGCCCCGGGCTCAACCTGGG 500

FELLRELLEERLEnnnni
Sbjct 544 AGCCCCGGGCTCAACCTGGG 563
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18-24 T

2. Wofteglungu Pseudomonas Watlunaaaulsyansnnlunsduneilans
Ru TugUvesansazaneiu AgNO; anunsadunsieilaveRuvuausyinn 5-15
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