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ABSTRACT

Cassava is considered one of the most important economic crops in Thailand.
Cassava roots are the most commonly consumed or processed because of high
carbohydrate or starch contents. However, cassavas contain cyanogenic glucosides,
which are enzymatically degraded to extremely toxic hydrogen cyanide or cyanide.
This work proposed an alternative method for the cyanide detection, which was rapid,
simple and highly sensitive, to meet agricultural and industrial demands. Based on
a colorimetric sensing for cyanide, the green-synthesized colloidal AG@Au core-shell
nanoparticles (NPs) were transparent purple solution and metallic core-shell NPs had
spherical shape with a diameter of approximately 22 nm. When cyanide was added to
the Ag@Au core-shell NPs solution, cyanide ion would etch the gold shell followed by
the silver core, leading to gradual change of the solution color from purple to orange,
yellow, and finally to colorless. The changes of the solution color could be potentially
utilized for the colorimetric sensing of cyanide in arange of 0 — 0.8 mM with a detection
time within 5 minutes. This study therefore reported a successfully developed cyanide
measurement technique that was suitable for utilization in import/export businesses

and classification of cassava varieties between sweet and bitter types.

Keywords: Ag@Au core-shell nanoparticle, Cyanide, Green synthesis, Colorimetric detection
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Tavannuane i sudu dudadn wazuiledu %ﬂ%\iﬂ“\iLﬂufmqﬁuﬁlummamzﬁw%ﬂmﬂ
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Taenluslaldiin 10 ppm (Li et al., 2016) AuiunguisEmiuantazuilsgluansined
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. = e = @ A A
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ag7and Ag” lnanedlu Ag® TefiAe AgNPs a4 (Phetsahai et al., 2016)
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W31 AgNPs ﬁ@”ﬂwmmﬂumqn@mﬁﬁmmLL@:VLN'Lﬂq:ﬂzg'uﬁu%QLﬂum@mmﬂﬂw
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NANNINARRINLA LT ANANTAANE HAUCI, aslunaaaeesfaed AGNPs inliansazane
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517 5 nwenees Ag@Au core-shell NPs
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AINNABIAANIIAUBLANATDULLLABINY

AINNINE8UBY Ag@AU core-shell NPs A8inA849a139AUBLANATAY
wundasrinu feuanslugfl 5 wasdliiiuineynediddentniiudiduasdannenas
flununansfiddgeuniizedanziiu Teuandldifiufednuosiiiu core-shell NPs way
wudngulssravseunipiansziilunsanas Tae Ag@Au core-shell NPs fifanszity
faumduinugudnatstessunAmaelszunn 22.2 nm fetuseslaveneiiil
Lﬂﬁ@ﬂﬁ:uﬁmﬁ@mguuﬁq AgNPs 1NAAINN197LAFEN A UITNI19aNT 2 nquseiu
Imﬂﬂzjuﬁ 1 ‘nndfnsenlalnslada (hydrolysis reaction) warifjfisaisaand (redox
reaction) 51319 HAUCI, ﬁumﬂ'”l,am@ﬂ%sluﬁﬁmmmﬂim PN ALY AUCT AILZA
TuannI9 (1) ANt AuCl azinadnsennansannaduiwdy (disproportionation
reaction) sigliliflu AU Feuandluaunisi (2)

AuCI” — AuCl (1)

3AuCl — 2Ag° + AuCl, (2)

LLﬂzﬂ@:N‘ﬁl 2 \inanunzeniaaniinszudnansazany HAUCI waz AgNPs
el Fuaansiilu Au iuiv (Wanga et al., 2016) Fauanslugunns (3)

3Ag° + AuCl= —* Au’ + 3Ag” + 4Cl (3)

TnennaAnUgAseniuzes HAUCI waz AgNPs \luanwnnvinll Ag@Au core-
shell NPs #111aaun1AANNI1WIAT89 AgNPs Miduununans
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