wuuasUguINIg

[Executive Summary]

1. sreamdaaieatulasenisive / waueuide

LU

(nwlne)  mamuwalulaBngesisaudifionsaadeuidelsalusnmastnssaniia
(nMe199nge) Development of Rapid Fluorogenic Methods for Foodborne Pathogens

Tasens3dennelauauuie

1.1 Fai3ag

Tassmstenii 1

(nwlne) mié'faLﬂiﬂzﬁuazﬁnmauﬂ'ﬁvxlgaaLiatmum‘iuaiénWﬂe?jaml,ﬁ'aﬁwmLwﬂﬁﬂﬁmmzﬁﬁ’j’a
TsAluom59819590157

(AMW1BINaY) Synthesis and characterization of dye-doped silica particles for the
development of rapid detection technique for foodborne pathogens

Tnssnstesil 2

(nwlne) nsdaasesiuazinvautRoyniaesilumaslsuunundmiuieseidelsalu
9191159819590137

(AME199ngE) Synthesis of amino functionalized ferromagnetic particles for the rapid

detection of foodborne pathogens

1.2. Yonnzfite
1.2.1 wnthlasens:
3A.03. Uszbang GeLiuned
AudANUaaniEeIMs UM Inedemnaluladnsaounansuys
Inséwii 0-2470-8885 Tnsens  0-2427-8050, 0-2470-8885
E-mail: pravate.tui@kmutt.ac.th dnuaziardnaiuressnu (60%)
1.2.2 §39u91U39

o £

- @5, AARANATY LuUNIUNS

s

AAIWENS U InedemAlulagnIEIeUNAITUYT
INSANN 0-2470-8873 Insans 0-2427-8785
E-mail: kittisakchai.nam@kmutt.ac.th anwekasdnaIUVD9 U (10%)

-3, 073 Vindenay

a0WITHINGIANENTANSITAY NTUINYIPNANTNITUNNE NTENTNETITUFY INTANA 0-
2951-0000 ext. 983311n3d13 0-2951-5449

E-mail: aree.t@dmsc.mail.go.th AnwazlavdndILYU (10%)



mailto:pravate.tui@kmutt.ac.th
mailto:kittisakchai.nam@kmutt.ac.th
mailto:aree.t@dmsc.mail.go.th

- NA.AT.HUNTY INAWAT

YA AEINEIAIERNT UTINIREmMALLULAENTEIDUNAITUYS
Insfwii 0-2470-88411n3150-2470-8843

F-mail: pintira.ket@kmutt.ac.th dnwzhardnaIUY191U (10%)

- 37092568 GRLANA

AMAIYIPATTINGT ANEINEIAENT W INIRENLATAIERS
Insfwd 0-2579-2400 nsens  0-2579-2351

E-mail: fscikrt@kuacth  dnwalgwazdndINveIy (40%)
- M. DIITIN YN

419198 @aeIINemans AnsRaUmanswaLINe1ANEns
UAINYIRUNEATAEAT INGUVAATLNILEY
9. uAsUg WsAnn 034-281-105-6  Luainielu 7668 Insans 034-281-057

e-mail: ffaswoc@ku.ac.th ey chorl9@yahoo.com

- 5e. 4T Afna

AAIYIFATTINGT AULINGIAIARNT UNTINGIRENATAIERNT U1

Ingéwn 0-3435-1895, 0-3428-1105 1n58150-3428-1057

E-mail: fscicvk@ku.ac.th, chaivatk@gmail.com
fivsnulasanisise

A.05. YWY AUFITI
AMPIVTENS AEINeImans unInendemaluladnssaunaIsuys
Insfnii: 0-2470-8868 Insa1s: 0-2470-8050 E-mail: ipicuwan@kmutt.ac.th

(GRET2) Wi lAsens
(57.05.Uszimd Forinaed)

.14, /. 8Qu1e... /...2556...


mailto:pintira.ket@kmutt.ac.th
mailto:fscikrt@ku.ac.th
mailto:ffaswoc@ku.ac.th
mailto:chor19@yahoo.com
mailto:chaivatk@gmail.com

2. aplAsamsidy

Trssmsitoneldunununmside mavauimelulabigoosasudifenniaoudolsely
onseg eI Wumsatuayuussianyu meideijathnouaussanudesnislunsiaun
Usena 11 nguidesnas 9 nauizeseu nguides maluladlminazmaluladiidfoyilognanvngsu
vosdinnuAngnsTINTITeuiend Tusvanu 2555 lasnstiilandidere Wmsleseide
shluannsonmTinseiidelsaluemnsidfiud Yszanm 10710 cells/e Tuld Sedoadeiianlsl
found 18-24 Fluwidesnniluniafisyiinande enrichment) Wisinaeglussduiiniasie
v3eavndey a1u130nT193ald (detection limit) Jagtiudsfannsaiusuiudoniomsitugnssy
vondostmaiufielinnainldlunamag witgddnaunulitiosndt 18 daludlunsiia
Fruaude uay 4 MladunmsfivUinamsiugnssy fesdldiedosflodudou mauns wagld

asieiismaddudinaunn MyiReliiuuirmiuAnnduiunseuIunsiy Aedenisiiudayayiu

wanseanivilivSinadygraunnnanasnaunugadeuniiiialulSinaies wiunsiiuUsinae
Wnedilduaiuu vlveseageuldmadininiuuin

mMeieEAaldnhnsinyinisdanmeiounetanfifidadrgesisasuiussgegluiina
un Uszana 1000-10000 Lnana/eyma msfleymafivunadnniuuafiGedmneuszana
1000 Wi ynthanldsauiussuuinegdiduiu (mmunology) fiilsavBaimgauasimzsions
Ansehide aunsadunzdutudelsadmneldluvinasnnndt 1000 suneiged vilfnsa
Anszidethmnglussinatosld wrvsenswasdyalads 10° wia 1 Suwinguf ms
p3tempiiienusunggauarsniituniiduld

MAdeUszneufaosdudo Tasamsil 1 Wumsiaueymadanigosisamudiieduiu
waiienelsa ion1snsIdiasginng dwlasinsi 2 unsfauoyniauimin welddu
fudelsathmnelnenss vietueynadanufiousn Wevidoounmasenainatsazaneniea s
yagou annsaiuaruduturendeldlunsdidosnis Tneflieandondsd

lasamsil 1 Msdansssiuas@nunandingosisawudlusyaadaniofmuinaiainszs
delsaluomiogenngs iumsfnvnisdaesgiounadanmgosisasud auauliinieiu
Menm wagtaiveseynia tielildounadnuauenauifivuindn aiaue liinmefuduieu ua
fnautfinaiudvgoasaeuiiiewh nsduaneieunialiislulasfatusiniluitusiuiy
wedlalvalaiiiodunszioyniagesisawuvidaninlulaseyniadilaiizusianan uazvuinves
aqmﬂ%uagjﬁ’ué’mwdauimaiuasuaqﬁﬁumiamLmﬁﬂﬁa (Wo) 8nndiulagluavesiniigvesansan
usasRaReaTAnLIIRNRY () USinaansdasiy (TEOS) wagUinasiaissu iz (NHOH) Tums
duA32hTaN1  NANITVIAABININENBIINNADIYaNTIALBANATOUL LAY wuduwouludley
lansonleddutiafoviniiinaderuinoynin newlosuuueuluifoylonsenledfutuagyiili
sumadivuainas synafiduaneituilnanadvigoosawuwiduiuluanawneglulaseineda
m deeundedluianadainnisgnuzdnalageendiauaindsindessitlaiinsaninisizeaasls
uwu  flednnusiuszindifaeyniailiiAnnyiedi uasunudidienyafuendalagriiunisii
UFATefU succinic  anhydride  wdsannturiiufAterduiieauriatugie 1ethyl3-3-
dimethylaminopropyl) carbodiimide hydrochloride (EDC) wag N-hydroxysuccinimide (NHS)
diawndeuseueufivedfisimzrodadmneuuiuiiveseynadielansadfusuwuedide

3



e Tundllanageuniuide Salmonella Campylobacter wag Wi £, coli 0157 wws1¥dl
wauRvaRaNesU URNsauluUssma vIatdmuiglunain

Tasensfl 2 msfuasgiuasdnuaudioymassdlumeslsuuniufndmivTieseiidelsly
pnsednmiy  Wumsiauinsdansesieynmamleslsuunuinifnyerilunzia  Fe3s
Polyol hailelsanansmiueufivefidunmelaie Tasldgunsalluiesufiinsqadinemiiluly
nsduAsIz WuIs polyol Tumsedlsanusy 121°C sevaz 2 dalua §1wdu 3 soU @wnse
dunevieyniawimin JUgnuer (face centered cubic) FillandAustivan awnsadaineiu
wouvedld Fsansaduiderelsatmungldmuueuivedfituaieuiitn uaranunsoedeuly
Tuansaraedenisunididudedmneldivssavinmnnty  asnsouwsnidesenuléieuss
wivdn  Fadumsiudnudeldedumngy  awsaiideindrwielnmevidelulfednad
Usgangnm
Mdeludusn ansadunsieiouniadaningesisalwud uay sumamesisuunudn 1o
dusa niewdnwandivesounaisaes  ufuadoussusufiveddume: Fulu  Fvesivans
Tassmstianansainanlduentu vieldsmfunuenumngay Wumsfiulssansnmmsliasei
do  femafiutiinadodhvingegnadnensiume  aananisinngiadldediann
widerferszanalaiiu 1 daluavidy
TumAdesiold agvinsfnunisifiunisuaneumalutiinasnnieshluldomeis Wmne
vinefifesnisnelune 19 fe
1. fupszeumelsinnninduetadosndoy 20 wh ielhifieswesonsiluldluya
NAFOU
2. memwneuivedvisalululrausatuelsdfyresUstime Wy Campylobacter
WAYANAFBULUY dot blot %38 dip stick #58 immunochromatography (IC) (38l IC
wwdedlfoufvefiding 3 Miiiety) nioumnaeuuszsansam
4. fimumadineuduiuresdolsatmnedsoymauindnineslsuuniuin n3ou
NAABUUTEENINN

5. UnAngan1w lnauazn1¥1enge (Abstract)
unAnga
ATl agUsrasdionauldnadedanmgeaisaisud  (reslsuunufn)  uieudia
duaraldunisanadunuadidenslsnegesinga LLazaiémﬂLL@J'mﬁmﬁaLﬁmmmL?’J’u%’u%wﬁa
WhneegenadintiBuagin  lmmsandenelsevildesenadilunasn 1
Hlus  nsldeumenigesisawuitanunluiideliusesuninisildiuey fuilesananansavens
dyauunisseuatliauaraniainsiasesilaun Tneifindyanaumaununisifisiin
Heqdunisidmane Tassmsifousnifumstanoymadangesisawud dnlasinsiigendu
NsRNBUAANEIHINLAN
sumAdaMduaneiseislulasdiaduriniluhfuiutumedaleanaduaszieynie
vgealsaiwuidaniululageyniaildfizusenan fanuasiige Fewadldum uazdresenisin



aandeanstiliens  uazauinveseynintuegfusamanlasluaveshiuasanussfisia  (Wo)
Snsrdnlaeluavesitisresensanussiiodessanussfisin (P) Usinaanshedu (TEOS) uaw
YSinaudseuisen  (NHOH)  Tunsduesnevi@dng  Han1sveasdnImangaInNnaedgansseiv
didnnseunuudesiu nuiuesludeileasenlsdiduiadovaniduaevuinoynia Ineideuiua
wonludenilansonlafifiutuagyinlfouniafivnindnas symaiiduasgiduiluanadngesisa
wuiduiulanaunsneglulasssns®an - Jsheundesluianadainmsgnuzdnslagoondiauain
dawnndewiliannsoasmafeuadliun  WedauumitussialiiieyneviliAavyiedu  uaz
unuiidaevyansuondalnsrumsiufientu succinic anhydride wdsndurinfAzendudie
Lﬂuﬁmudﬁa 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC) uwag N-
hydroxysuccinimide (NHS) LﬁaammﬂLLauauaaﬁﬁaaymﬂ wEhlunagounInTIa i zide
nelsAltu Vibrio cholera 0139, Campylobacter Wag Salmonella wuindnisisesasnielindes
ANTIAUNGOBLTAIUYRAZIINNINAIBNADITaNTIALBIENATEULULADINT A WuIdeuna  FDS-
NPs Sruausnninziiinveadonuingusvasduonisive

dunsalmsdansgieuniamasiuwunudnldds polyol technique wui1 @unsaduAsIEn
oA amino-MNPs Tundfaflinnudu figumafish 121 °C, 2 wa/50u Swaudeust 1-4 50 HanT3
TnsgvinanUAveteunIAmsmaiaNIsNsEateLasssdiend (XRD/EDS) anunsadudulaiieynia
amino-MNPs  §i5Us19gnunei (face centered cubicX L‘f]‘L!LLiJlLwﬁﬂuéqwéﬁﬁamﬁaﬁﬂﬂéj super-
paramagnetic  HAIATINARE  FT-IR  uansindivaferiiluvueynicase  vilianunsodaniezdiu
weudved vveduilnlulnaydu IsGs Tiuuiilaussinn 7.20 pg/mg I@&Jﬁﬂgm%’amaﬁlﬂuﬁaL%awia
uazvinsUNTigaumnd 37 °C un 24 h aymﬂﬁmmmﬁ’uﬁuﬁaLﬂmmaﬁLawwﬁmauauaﬁuuﬁa
ouna iumsiiudnudetimnelfesmniuasiissaninm annsofude. Jmneld 1.6
cells/ml dlovaunu 1 2l wadadvilidueuagmnlunsnsanude fensilidedudu
Tunandudy

asUlddn maddeludusnd anwnsodueseounmetanivgesisaisud uazoynamesiaun
wanlddisa wionfnwandiveseynin masaaunisuivaniwineynailielvilvyasuendauas
myjerdlu ieduiiamevomeuivedld vldaunsatumenuafifodmngld syuniariaos
ansnsousnlFrdlunmstuiadelsa  wieannaliswiilumstuiadelsadeoumadan udiu
LENBONUIINANTATAIENTORIMNT  MgauMANaslskunuAnswiukswivan  vilisidnaninly
msthluldnusumsiienmeideldesain g

AdATy : sunagealsawwganiuily / llasdladuyianluddiu / wedlaleaaa /
waURUBR/ axdluilstutalad waslswunu@n / enaluwaan 2 lala 1o 157 1o% 7



Abstract

The objectives of this work were to optimize the synthesis steps to produce small and
uniform size of 2 particles; silica (FDSNPs) and amino functionalized ferromagnetic (FMNs)
particles. The synthesis employed combining sol-gel with water in oil microemulsion
techniques to produce monodisperse, spherical particles with a designed microstructure.
The FDS-NPs were characterized by transmission electron microscopy (TEM), XRD, FTIR and
FT Raman. Ammonium hydroxide played the major roles for the size of uniform particles.
The FDS-NPs generated by doping the thousands of fluorescent dye (Rubpy) molecules were
encapsulated in the silica matrix that also served to protect the Rubpy dye from
photodamaging oxidation. The FDS-NPs were extremely bright and photostable. Further, the
surface of the nanoparticles was modified by using amine-modification followed by
carboxyl-modification through a succinic anhydride reaction. Carboxyl-modified FDS-NPs
reacted with 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC) and N-
hydroxysuccinimide (NHS) to immobilize with antibody on their surface. The antibody
labeled FDS-NPs attaches themselves to the surface of the antigen. Under the fluorescence
microscopy the emission of fluorescein was bright. Under the scanning electron microscopy
(SEM) thousands of FDS-NPs on surface of Salmonella could be detected. It is envisaged
that the so-developed method is promising for detection of pathogens such as V.cholerae
0139, Salmonella, and Campylobacter as well as other foodborne pathogens.

For amino-functionalized ferromagnetic, the synthesis of antibody conjugated amino-
functionalized magnetic nanoparticles (@mino-MNPs) for enhancing sensitivity of the
detection of Escherichia coli O157:H7 was attempted. The amino-MNPs were successfully
synthesized using modified polyol technique at 121 °C, 2 hours/cycle for 1-4 cycles. The XRD
and FTIR patterns indicated the particles as faced center cubic with amino functional groups
on the surface. Amounts of NaOH affected to the rates of MNP formation. The addition of
2.50% (w/v) NaOH for 3 reaction cycles produced desirable structure of amino-MNPs of
average 43+9 nm in diameter with cubic shape. Results indicated that MNPs coated directly
with purified lgGs against £. coli O157:H7 could separate a very low amount of £. coli
O157:H7 in 1 hour (16 CFU in 10 ml or 20 cells in 25 g sample without enrichment). It was
concluded that aminofunctionalized MNPs were successfully developed to facilitate the
attachment of antibodies. The particles could capture and concentration the target cells to
the detection level (103 cells/g). The particles were separated from liquid with magnetic
force, hence increase the sensitivity of the detection of EHEC in foods without enrichment.

It is concluded that the synthesis of silica fluorescent and ferromagnetic particles was

successful. They could be used to attract the target bacteria individually or in combination.

Keywords : Fluorescent doped-Silica Nanoparticles / Water in Oil Microemulsion / Sol-

Gel / Antibody / Amino functionalized ferromagnetic particles / Salmonella / E. coli O157:H7
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