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ABSTRACT
The sudy on precondition time in ion selective electrode (ISE) of methanil yellow has been
of mamhrana romnaosition bv measuring of po
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value of chitosan, PVC and DOP membrane and calculate the Nernst factor. The membrane:

Nernst factor nearly the Nernst factor teory 59,2 mV/decade was used to determine preco
time. preconditiun iine prucess was mcasurcd patongial valua of ISF membrane in
yellow 1.10" - 1.10®% M with variation time were 10, 20, 30, 40, 50, 60, 70, 80 minutes
calculated the Nernst factor. The results of this research showed that optimum memg
COMPOSITION Was Zu% Chilusaii . 305 SVC ¢ 50 DOP with Meract fartar 5R R2 mV/d
concentration.The precondition time optimum at 50 minutes with Nernst factor

mV/decade concentration and R? = 0.9992.
Key words: lon selective ion (ISE), methanil yellow, precondition time, potensial, nernst factor,

INTRODUCTION
The food actually plays an important role in nutrient and energy intake for children of school
However, the level of food safety is very alarming. Whereas food safety is a key condition
must be possessed by the food manutacturers. Many of misuse ol ddiigerous chemicals By
producers of snacks, such as using a preservatives like formalin, borax, dyes like rhoda i
(red), methanil yellow (yellow), malachite green (green), tartrazine and an artificial sweets
such as like saccharin and cyclamate. These chemicals were a source of major risk o
health, especially the food were not controlled so that its existence was not observed. The '
to protect consumers, it needs to make a methanil yellow sensor based on potential s
measurement (potentiometric ISE).
Potentiometric as an inexpensive technique used in clinical laboratories, environmenta
toxicology, and also can be used in the fields of pathophysiology, biotechnology and food te
technology (Atikah, 2011) . The advantages of Selective lon (ISE) are having a high selectivity
sensitivity so that generally do not require the separation process. ISE is an electroche
sensor which sensitive toward ion solution activity and characterized by potential chas
(Bailey, 1976). Resulting an ideal ISE with Nernstian potential response, low detection li
selective and has a long life time, it's necessary to election the active ingredient and
membrane compositio (Ardakani, 2004). This character can be achieved by mikroporus
membrane, quite hydrophobic, flexible so it has a large enough conductivity. Guibal, 2004 stz
that chitosan have characteristics to conduct electricity so that the ISE membrane will have
conductivity. Chitosan also has an edge on the side =NH, which makes an active and polyca
so can act as an nanion exchanger. The ability of chitosan as an anion exchanger can be
when the process of protonation a pair of electrons from the N atom in the amide gr
converted into RH;N' amine formation with the addition of a weak acid occurs at an acidic p
it can bind anions by electrostatic bonding. It can be used as a reference so that the bin
process functional group SO3 of methanil yellow can take place perfectly in the active group
chitosan.

Using a support materials were to improve the mechanical stability and homogeneity of
membrane. Some of supported polymeric materials that can be used in the membrane 2
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polyvinyl chloride (PVC), polyvinyl alcohol (PVA), polyamide, polyether, N-methylol nylon 6,
polisiklosan and PMMA (Brouillet et al., 2009). PVC is a support material that is widely used in the
ISE membrane because of the small pores (Lewis, 1997), stable in acidic or alkaline conditions
{Souza, et al., 2006) and also hydrophobic so did not experience swelling (Sombatsri, 2008).

The addition of other materials with a lower molecular weight (plasticizer) will change the
charateristic of rigid PVC into a flexible PVC (Wilkes, 2005). Plasticizer were used should be
insoluble in water, not volatile and can descending the membrane Tg so can produce a flexible
membrane. One type of plasticizer that is widely used as a plasticizer of PVC is the DOP.
Dioktilftalat (DOP) which is an organic compound with a high viscosity (81.4 cp) at a temperature
of 20°C, DOP plastic containing approximately 1% - 40% and has a large molecular weight (390.56
g / mol) and insoluble in water (Tehrani, 2010). In addition, making of the membrane is also
required THF as a solvent (Efendy, 2001). THF tetrahydrofuran is the most polar eter forming, this
solution is commonly used as a polar solvent. Using THF in the ISE membrane aims to
homogenize the composition of the ISE membrane. Making of electrode membrane with
evaporating the THF solvent from the mixture of PVC and electroactive materials which is added

jkurat

: with a plasticizer. THF has a being polarity and dissolve a wide range of nonpolar and polar
< ik compounds (Lazo, 2000).
brane

MATERIALS AND METHODS

Tools and materials

The equipment required in this research are a potentiometer Fisher Accumet models 955,
reference electrode, analytical balance, an electric heater, spectrophotometer UV - Vis, FT - IR
{SHIMADZU), magnetic stirrer, rod magnets (stirrer), stative, appliance glass/plastic commonly

ar. ) . i

used in chemical laboratories.

The materials used in this research are methanil yellow, acetic acid 3 % (v/v), NaOH, H;PO,,
ke - CH3;COONa, NaH,PO,, saline, distilled water, the polymer polyvinylchloride (PVC), plasticizers
: thai f piocthylftalat (DOP), solvent Tetrahydrofuran (THF).

‘ food Procedures

ey : 1. Preparation of the electrode body.

i?;i : Eelectrode body (construction) were made from Pt wire with a length of + 10 cm and a diameter

:fore. of + 0.5 mm. At both ends + 1.5 cm was left open and the other part is covered with plastic
o polyethylene, and then washed for 5 minutes to remove mechanical impurities and fat .

e Subsequently, it was rinsed with distilled water and dried with 96 % alcohol.

— 2. Preparation of the membrane. : :
sting #embranes were made by using variations of chitosan, DOP and PVC with tht-a composition (in%
tand w / w). The total weight of the composition of the mixture membrane material are 1 gram. The
ical membrane mixture were dissolved in THF to weight ratio: volume = 1: 3 and stirred with a
nges magnetic stirrer for 3 hours to obtain a homogeneous solution
imi 3. Preparation of ESI methanil yellow coated wire type.

the A forming of membranes solution coating on the Pt wire were done by plunging the Pt wire into a
us a membrane solution for a while until a solution of the membrane attached to the Pt wire,
ated followed by a drying wire that has been coated with a membrane solution in the open air for 30
300d minutes and heating in an oven at 50 ° C for 12 hours and cooled.
ionic 4. The timing of the preconditions
used ISE were preconditioned in a solution of 1 M methanil yellow with time during ranging from 10-
'ouﬁ 80 minutes with an interval 10 minutes. From the measurement results will be generated curves
H so Nernst value on the y axis and precondition times on the x axis. The potential value were
ding. determined Nernst factors approaching the theoretical Nernst price, ie 59.2 mV / deck.

p of

the

are
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RESULTS
1. Preparation of ESI methanil yell

ow .
s i
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Figure 1. Construction of ISE Methanil Yellow

2. Optimization of precondition times.
Table 1. Precondition times for membran ISE

Potential value at minutes -
Concentration ;

10 20 30 40 50 60 70
1.10" 182,3 132,2 184,1 164,2 144,1 114,9 1
1.10% 298 288,2 272,4 202,3 2124 222,8 122
1.10° 325,67 23 LS /2 I W19 W2
1.10* 350,7 328,2 366,1 346,1 336,9 316,9 175
1.10° 455,6 239,2 339,9 239,1 212,2 292 174
1.10° 444,67 201,6 321,2 262,2 279 239 218
1.10”7 536 316,9 326,9 285,3 215,9 295,9 184
1.10® 517 292,8 241,8 221,3 192,2 199,2 184
Nernst factor 53,287 62,01 60,54 59,46 64,29 65,11 24,5
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-Figure 2. Optimization of immersion time

DISCUSSION

1. Preparation of ISE methanil yellow.

5 methanil yellow design were made by coating the Pt wire with appropriate membrane
specific composition. The ISE methanil yellow design can be seen in Figure 1. ISE methanil yellow
design included : 1. Electrodes body made from plastic, 2. Cable RG 58.3 as a connector
zonnecting the potentiometer, and 4. The shape of the membrane was coated on the Pt wire. ISE
m}ethanil yellow design has a simple construction and more efficient so it is suitable for the
guantitative analysis and routine in the field when compared to other commonly used methods,
sech as thin-layer chromatography and visible spectrophotometry. The analysis process can be
done more efficiently because it requures only a relatively small sample so it is portable in a way,
to use and inexpensive.

. Optimization of membrane composition.

He composition membrane of chitosan : PVC: DOP = 20%: 30%: 50% is the optimum composition
several variations that has been done, because it gives Nernst factor f 56.82 mV / deck nearly
m theoretical Nernst factor is 59.2 mV / deck for monovalent anion.

Optimization of precondition time.

The aim of the precondition time to reduce the resistance of the membrane that is characterized
¥ an increase of the membrane conductivity. Precondition time to saturate the membrane with
“sensored ion. Precondition time is one of the factors that influence the quality of the ISE
/n by Nernst factor. One of the most widely used method is to soak the membrane in the
alyte with high concentrations. This method has the effectiveness due to the precondition
ocess, the membrane will be saturated with the ions to be censored, causing the conductivity
the membrane becomes uniform and thorough so that would be obtained reproducibility and
life time of the membrane ISE generated.

d on the above reasons , the research were done by soaking an ISE in a methanil yellow
tion with concentration range 1.10" — 1.10® M with a variation of a certain time. Effect of
condition times to Nernst factors is presented in Figure 2 and Table 1. Based on Figure 1 and
1 can be seen that there are some times at permitted Nernst theoritis ranges from 54.2 to
2 mV [ deck {Atikah, 2005) , but at 60-80 minutes, it describe the amount of water included in
excessive membrane causing the membrane pores become enlarged , then swelling of the
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membrane and the membrane sensitivity is reduced and difficult in ion exchange because it was
blocked by the presence of water . This is why the Nernst factor less than the theoretical value.
Precondition times which is allowed the Nernst factor criteria at 10 minutes and a maximum at
60 minutes , but the precondition times closest to the theoretical Nernst factor at the 50 minutes
with the resulting Nernst factor is 64.29 ( mV / deck ) with R? value of 0.9992 .
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