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Abstract:

Silver nanoparticles (AgNPs) were widely used as substrates to increase Raman signals,
which molecules oriented nearby the AgNPs surface can be enhanced, and improve the detection
limit via surface-enhanced scattering (SERS) technique. In this research, the coupling reaction of
diazonium ion combined with SERS provides a selective and sensitive detection method for trace
analysis of carbofuran, which is one of the most toxic carbamate insecticides. Diazonium ion
specifically reacts with carbofuran phenol created from the alkaline hydrolysis of carbofuran to
generate azo dye complex. In SERS measurement, the generated azo compound was easily
deposited on the surface of AgNPs by strong Ag—S bond; therefore, the strong Raman intensity of
the azo dye can be observed. To quantify carbofuran, the ratio of Raman intensity at 1201 cm™
over 1021 cm™ were linearly plotted against the concentrations of carbofuran with R? = 0.9891 in
the range of 0.1-5 ppm. The limit of detection (LOD) is 0.605 ppm. Moreover, our proposed
carbofuran detection method is insignificantly influenced by interferences e.g., small organic acid
molecules and monosaccharide sugars. For practical analysis, the developed method of
carbofuran detection was also studied in real agricultural products (e.g., rice, beans, peppers,

sesame)

Keywords: surface-enhanced Raman scattering, silver nanoparticles, carbofuran, azo dye,

coupling reaction



UNARNER

swalasans: TRG5780158

%a‘[ﬂiﬂﬂ’]i: asaarzasduidendSurmieslunfanmsinsinsasen magl,mmm“'u

wluwuasvadlans
2awnIVY : 8719158 AT NTOUNIA LNLTNAITITY meaﬂitﬁw%ﬁﬂmé@l
dLNa: prompong.p@chula.ac.th

2821281 ATINT: 2 ﬁqmﬂu 25571 ﬁqmﬂu 2559

Unanga
aunInszauw luwaszaslanziiugnldadrsuninasiiadudusiasniaauniniia
syaiunmvedluananeglnanufizeseuniaszauuluinasvaslanzinuazliuyy
anumanInlunaniamsnaiiamefinsauausnuuaunaineds uispigaiunazdnm
ada [ a v .& [l a 6 6 A d nid
Atnrenviaaslunuiunludiinaes Sudumauaaiiaaiuvmesnessianisniainia
duisgs lavandvd jiTendaivvadlaszlaiivalesauinuiumafiamesinaienaud i
a d'l 2 a cid = o = o aana

gunaLaa3d tWalildinaiandsniwluazfnnustnizinizes leazlmfisalosanazvinl jisen
atsdumzinzasiuasluWusuiuasand jaserlalaslagavasanslufusuilfiumdudaris
Ujnsonfaduddonales swiunisienzdaismaiiaimasilgiana1und i naunaiaad
luanazasanstsznavialafildinnisduansiamanindeeguniuiivasaynaszauw luiuns
vaslanziin lagandunwnszlarauinudiussves Ag-s ldsusnaranusy v wnd
anudugirassnsdiznevielold lunsiensiuSinaanslouu didpvhnssinnniduass
LEAIAMNRUWHDITHINIAINFIRANUTNVDIFY YIBWINIIUARNA 1201 uaz 1021 cm™ dana
Lﬁuiummmﬂuyjmmmdw 0.1-5 ppm NHA1 R? = 0.9891 LAZRINITORIUIUAIANNLTUTY
@1§@ 1AL 0.605 ppm NMINARaURLFITaLuNLI ABmMITenziftauaitldaunngn

v a a [~ :’ A :’ gad a {d‘
819618 nIndunidluanaidn daaluanaasiuazinaiansis wanan#itnsiiemzdn
o X X o a A @ A o ¢ ) @
wWanduidimunaaltlumienaialinuesluyusuiandslunfadmsinemansas 1w 41

DALRRY WININBUI WININLAT D87 971 DR LASWINUAD Lilwe

ANAN: LTASINFLAWINTUTIINIUFLNALADTY, agmm:@”umimummmL’3u, mﬂuvjum, Refadiales,

Uan3engaiy
U



