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Invention of Formalin Test Kit via Smart Phone in Food Sample
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ABSTRACT

The research had developed the method for quantitative analysis of formalin
contaminated in food by using 4-amino-3-hydrazine-5-mercapto-1,2,4-triazole; AHMT and
sodium hydroxide as a reagent.-The changing of colour was measured via cell phones
for signal processing. The light effect was controlled by a-white protective light box for a
measurement only reflectance of Red Green ‘Blue (RGB).. The experiments have
optimized some (conditions such-as a dominant. (RGB).signal" which were found that
optimum conditions of reagent were 0.005 AHMT : 0.02 sodium hydroxide and reaction
time with formalin /standard was ‘30 minutes at 25 .G, The light\ path of colour
measurement:was 0.75 cm (1.5 ml of volume). Under the studies, optimum condition
can be detect at @ concentration range of 0.5-3.0 ppm-and a dominant RGB signal was
green channel which. showed R = 0.9967, y =.0.0637X + 1.7818. A limit of detection
(LOD) was 0.4535% (w/v) and a-limit of quantification (LOQ) was 0.0460% (w/v). The
validation of analytical inear range (accuracy and-precision evaluated) showed a %
recovery at '80-120% “and a precision-value less than 10% RSD. The performance test
of the method by comparing 'to standard ‘method (UV-Visible spectrophotometer)

showed a %recovery in range-of 80-120%, which was in-acceptable range.

Keyword:. Test Kit, Formalin, Smart Phone, Image processing

1. Ui

'
Yy

wesundu, Durenidnmlunemsfuesmsazatowesinadles viefhsnisuwng
Bond "themasan Snlilugaamasmmamaddsinananin Ame Tlunnsnuidilaly gud
Hudu viieldlunmsumsiduensnidelsa sides uasiltheinesm Jagtunuindinig
aswefiAutwasluoms elernisasaanids lunnduine wazfuinwliuig an
fusmevesmsandlusimsiuuduiiduonsisailnasgidudssdmniu
nsnsanianlosinauluiteseiivateds uiaziuagfUnisiinszsiluansinessudia
adedeasienlinzauiumainifiiieasrinasts 1wy welaufalasun nsnswil deseg
lugUayiiusves 2-(lansendwiia)lwiUassau (2-(Hydroxymethyl) piperidine; 2-HMP), maila
Twnufilewns (Potentonmetry)  Iagldlulo-wsanoafiduiuuiusu (Bio-recognition
membrane)  @sUsEnaufswunTiTenosTanlefilalnsiiua (Bacterial  formaldehyde

dehydrogenase) uazegilleuudrindndluin (Korpan et al, 2000) inadiaainea (Chemical)
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waglulawwuiges (Biosensors) (Kataky et al, 2002), nalialanuiun3 (Voltammetry) (Chan,
1997:Yang, 2001) nafiafilelanviaumaen (Piezoelectric methods) Fanisiildauliinguy
Wosdanlonnlalasiiua (Formaldehyde dehydrogenase) ﬁgﬂmﬁa‘u (Coated) UunNaNAIONG
Feazlarenesanlarlueinia (Fatibello-Filho, 1991:Bunde, 2000) wallngaanmnlulasiond
unsndu (Solid  PhaseMicroextraction; | SPME)  mefialolalnylagiunuaainlnsimnos
(Isotope dilution Mass spectrometry; (ID-MS) Faazgavilviduomiusvoanunvigeslsiida

lans1%u (Pentaflucrophenyl-hydrazine) k3 lonsalaw (Hydrazone) azgnandulivulng (la

al

witalgsenew)talidawudu (Poly(dimethylsiloxane)-divinylbenzene) Mpdoulivunsyane
nsesniitsassigaguialasuinsnsani-usda nlnsiumi(GC-MS) (Rivero and Topiwala,
2004) /meliangeslsuvs(Fluorometry) Ay 3,4-lpgviluwewiilea ( 3,4-diaminoanisole) Tu
a1sagangenueYIUBaRAIEYI iRl lgarLsalt (Fluorescence) (Zhan et al, 2000)
wazmaieanlaslusiaam’ | (Spectrophotometry) Fadumaiaditeyldfuun wu Wosdad
laAveinufnzendulaslulnstUniednlalefeusess (Chromotropic acid disodium salt; CTA)
Tuansazarunsnlludu (Geisling & Rappaport, 1982) tevg3laAtu (Hantzsch reaction) fe
nsvhugizenuuesesianlaniuezafiaesdlaw (Acetylacetone) luasazanguauluily
(Ammonia) (Nash,1953) Fuduimetinfieesnuardudou savirufinFesiinugmiutiuig
Tumadatugudsssisatunidngs | dufumsuszandldaunsalngainand uas @en 1ty
lumsvssananaisdayanadlagnldnuegaunsuaiodniunsiesigimani gy naswiduay
(Wongwilai et al, 2010) naesaana (Yamamoto et al. ,2008) LAEDIALATYeS (Morais and

Lima, 2014)@a15nlvly (Sumriddetchkajorna et at, 2013 ; Sumriddetchkajorna et al ,2014)

'
=

JersasynnsTeiaassd ldUszgnaltufATeeg1ede TasUfAsendinanasgn
Uszgnaldiugunsaimaeluladsunisieas wintedesiadsmansiilelinansiadusn
MIUTNATIER- e IanensUssnanadagumwlunisiauausieud (Color Chart)
TnslamgInsdmidiofognian il suasnsavaosl aendnuasiassesnuag aumallsivu
dshauladmiulnsdwisiofosunimliu Aesidneamvilounoufanes udrsmssiaznam
uitlwufazanauiomseaunidnnsziade tauasoiaualUsunsy Aendn ueundinduls
Faedtaies B Meduiielifuslnaldflenalunisnsriaouamnin omsneutilaa {idedald
Anasneyansidnsteasanasluemiswesunduivans 4-alily lansi@u-5-uesuauln-
1,2,4-lmselau (4-amino hydrazine-5-mercapto-1,2,4-triazole; AHMT) Tuansazangang 19
USnasauvuansazas Wediwazaandenisnam sanis: s1angn wagliefiusiugilunis

M990
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2. I9QUszaIATaINISIY

2.1 WeairsyansaiiassidTnamsesinauiinndslusmstiugunsaing
weluladsunsdeansinglinsdnietie

2.2 Windwszivsiamesinau tneldmsazanenausswing 4-Amino-3-hydrazino-

5-mercapto-1,2,d-triazole uagle@vulansonloncusednaipguuulnsdnwiiione

3. FaAlUNITY

3.1 g¥anaesesesan e Tnmdmaaduns 2802 du10u (RGR) ﬂéawﬁ’agﬂﬁ 1

3.2 mseselanTavansunsgIunesinauiuty 05, 1.05 15,20, 2.5, 3.0, 3.5,
4.0, 4.5 ppm AUEIFU wazteSeNansazasTiasudildlunisnagaunlesinay liunasazane
4-amino-3-hydrazine-5-mercapto-1,2,4-triazole; . AHMT Uy 0,025, 0.050  way 0.075%

(w/v)

sUN 1 Mndnaed 3 fifveandedevaIan

3:3 JnFnsaanaunaualdIsaTaraEwe T AU NENAUAITAYA1Y AHMT 1Wudu
0.050 %(w/A) shetadesei-dadaaninslilpdinesinuenna 546 uiluming

3.4 yianngimnzanlunisiiaunovesisidudu AHMT  fnungan uay
Prananfivga

3.5 niusmnmdudunsmesnsanliinsguvesdisasarenosunau

3.6 IATWININTMNINTFIUTRIENTAZAN e DTN

3.7 mé’igﬁgmﬁﬁ@mﬂﬁmm Aune Aden duady Ingldszuulfuanis i0S lullee
80 iPhone

3.8 M3rogMeTiLawsiuans (Light path) fwangay

3.9 MINIIAVBINITATIVIA

3.10 MAauwiugmazaTies (Accuracy and Precision)

3.11 asrvdeuAUlslavaiSnadau (Validation of method)
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4. Han15IY
4.1 MINANMUINIUVDIEITAZA1Y  4-Amino-3-hydrazine-5-mercapto-1,2,4-
triazole (AHMT) wanewadfaguil 2 angunuianuuduvesansazaty AHMT Mviangauiian

Ao AUNTY 0.005 tuansaaludilansanten 0.021ua1s

nsrruanaaududuassdnsazang AHMT

0.140
0120
3 l
5 0.100 |
l . 0.080
2
- ® AHNIT0.025 &6 (w/v)
% 0.060 4 = 0.015x + 0.019 AHMT 0,025 &5 (wiv)
= | R?= 0.923
0.040 - ¥ =0021x + 0.022 Bl AHMT 0.050 % (wiv)
& Rz = 0.990
0.020 ¥ = 0.021% + 0.022 & AHMT 0.075 % (wA)
| 2=
0.000 - NN : 022
0.0 1.0 20 3.0 40 5.0
AL TETEISAZANEW T8 (pgm)

JUN 2 Ny Muanep I TRd S e M RTUTesEITaYA1y AHMT Mvisngay

& A

4.2 MIMYIWIAAMINLEN UaAINAMIFUT 3 9 nFUavangauiigafe Maan

9

o '
a v v = I

30 Wit Fefunarfimingaulun i uiAsede nissaisazarevesunauly 30 wiiidl
Qaiviag

4.3 11591939A2 13U ULEUN IV TINNINTFINVBIENTALABNDTUTAY LARINA
flaguil 4 9angURTINENRsEILT AT es sar Al ATl zaNFAD 0.5, 1.0, 1.5,
2.0, 2.5 uae 3.0 ppm

4.4 mandgyaaduns Bifer wasiady fwangal udnsmadiguil 5 angUdn

=4 1

Ty audNRvgnAe AdYED
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0.140 - n's’nwu,amma’nﬁmu’nsaﬂum'iﬁﬂﬂ.f]?ﬁm
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Loy
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ET
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0.0 1.0 /| 20 3.0, | 40 5.0
AL Dsg s azate 23uau) (ppm)

& 20w

W25 uai
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-0.040
y = 0.022x +0.021
¢.0.0307 RZ = 0.998
0.020 -
0.010
0.000 i d
0.0 1.0 2.0 3.0

4.0
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Arvluansmdyanadung fille Sdnduiivanzan
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| aaa

wuRAS (1.5 Taddas) veangs
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AUAIAY
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(%Recovery) 1A11103.6,103.8 uay 102.6 Au@1nU

4.8 minsaaaualiuldlavesitnaaau (Validation of method) a1nn15a3ns
anzlusagsermsiazinaginainnauluTursEIseralgwe suaUl A S o uaz UoIAn

o =

e uuIInTFINEUImS - (%RSD) andyanidwe iy 3.9 waviliethduiguiuis

o

1
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o

cal o = o 6
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fienududu0.5, 1.0, 1.5, 2.0, 25482 3.0 ppm

oY

i i L 1 v Y v 2
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e o
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5.5 0y ASTNANSYEERASHIREISAUSHARS 0.75 el (1.5 Aadans) Tveaa

al

dd ! 2 - = IS Y a (% 1
mamuaqmﬂiﬁaumuauma ARLA1 R 111U 0.9978 Fedimalnal@genu 1 Lanaitnan1snnasy

9

I 1Y
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Ip3esgdddidaaunlnslvladines Gauanedadsn1siins1e9vaaedisaunsansIanAIy
Wudurasansaratewosundusian 0.4 ppm
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WMsFIUENIIng doandmsewiiu 10 (Tuvun Aueyia, 2555) AmSuAnUesiSusiadunis
n&UAY (%Recovery) Beoeflutiag 80 -120 % veainausinanasanensUls

5.8 M3ns3aauAulyle (Validation) lagldiegneaseds Yamiin s uazaluung
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INNMsnNRaavUsransamvesYRA T3 TP BsUTunia e s Auiinndnsly
o1ssiugynsainvieluladdnunisdearstaslilnsdnvidede  uazuszdysainuesitng
AaTeUSinamesinauiuiieg1eass laalSeuliiguiuisunsgauaInmTinAINI s niuLas
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Tuad 80-120% LiayAmdnallslie 9%RSD Titaunin 10

6. #3UNANTIRY
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Insdnsiiloteludiagneerisiaasiwaziusesansnw
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