CHAPTER IV
CONCLUSION AND RECOMIEIDATION .

Foodqyes studied are Tarteazime, Quinoline Yellow and
Brilliant Blue FCF . They are food additives for yellow and blue colors.
The use of Quinoline Yellow wigs terminated whereas Tartrazine and
Brilliant Blue FCF are still permitted to use (10) . The dyes used
were in high purity, tested by paper chromatography in four solvent
systems : system. I { f=butanol ,water and acetic acid ) , system II
( 2-methy l=1=propancl , cthanol , watcr and 0.83 ammonia solution ) ,
system ITI ( phenol and water ) and system IV ( 2-butanone , 2-propanone,
water and 0.88 ammonia-solution ) 3 by visible spectrophotometry in
both acid and alkali 'solutionsamdiby IR spectrophotometry in solid
KBr pellets .

Polarographic behaviors of these dyes vere studied in
0.1 M ( CQH5)4NCI , 0¢1 1M KC1 and 0.1 M KNO5 at pH 1 - 12 «

Their reduction processes were diffusion controlled, proved by the
dependence of the iy on the concentration , the mercury height ,

the square root of mercury height and on the temperature of the dye
golution . Tartrazine provided one reduction wave at any pH in
every cleetrolyte studied. Tor Brilliant Blue FCF , the two reduction

waves were well-defined in every electrolyte for each pH gstudied
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except in Oe1 1 KC1 and O.1 M KN’Oz at pH range 2.7 to 4.3 the two
waves were overlapped » Quinoline Yellow in borate buffer showed one
well-definaed wave at pH 1.38 = 2.15 and 8.1% - 11.85 but in phosphate
buffer two polarographic waves were rcsulted at any pH in the range
of 4.60 - 11.40 . As pH increased the half wave potential of ecach dye
shifted to more negative value and the diffusion current of the dye
was also affected by pH in every clectrolyte . The pKa of Tartrazine
was found to be 4.0 .

Reversibilities of the eléctrode processes for these dyes were
also tested and it was found that the reversibilities were obtained
@t pH 4.5 - 12.0 for Tartrazine , pH 1.5 =2.2 for the second wave of
Brilliant Blue FCF . At other pH of Tartrazine and Brilliant Blue FCF
and at any pHd of Quinoline Yellow the electrode processes were
irreversible .

From the reversible wave of Tartrazine, the numbers of
electron transfér and proton transportiei‘equal to 2 , for
Brilliant Blue FCF the reversible wave consumed 2-electron transfer
and 4-proton transport . Reduction of Quinoline Yellow provides two
reduction steps which the equal numbers of clectron transfer and
proton transport involved and these reductions were guite slow .

Thus, the reduction mechanism of these dyes were suggested to be
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b) Brilliant Blue FCF

CoHe CH
Hosals. A +
U e N 5 2 e + 4. H -
1 g \\\ ~CH LR B BU
CH \i D e ” N
: e L ¥ ‘.. 503H LV
l ‘ 3 2 \\‘ E - ‘.7\, ,A/'\\VA, 3' g \
goz | -4-503 SO=H L B504H
B e 9y » 5

s M

¢) GQuinoline Yellow

0 4
f:,\%‘____,’/ A ‘-\/ R e + 2H
D
‘Y/ TR N
G
OL e H OH
(/\___7 4\1 Y AR N S G ¢ i
! j SO < el Piaasr— b ! i e Ta,
. /J\/————‘ S 3 )2 - /)\\/¢ J\N/ - %) 2

Further study should be made for confirmation of the
polarographic reduction products of these dyes , such as identification
of these reduction products by spectrophotometry or coulometry at
controlled potential.

A lincer relationship between the diffusion current and the
dye concentration was resulted in the concentration range 10- -10-4H.
Limits of detection were found to be 1.5 x 10-)“1 for Tartrazine ,

1.0 x 10—5M for Brilliant Blue FCF and 2.0 x 10.‘5 M for Quinoline Yellow.

The mixture of Tartrazine and Brilliant Blue FCF was studied
by varying composition of each dye. Wo new product occurred, tested by
paper chromatography and visible spectrophotometry. However, the

intermolecular bonding might be formed in the mixture solution since
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a digtorted wave of the polarogram wes observed . The polarographie
analysis _of each gingle dye in the mixture was not suggested.

The identifications of color additives in some beverages
by paper chromatographic and visible spectrophotometrdc methods
illustrated that yellow color in Fanta is Tartrazine and one of the
dyes for green color in Fanta and Union is Tartrazine.

Pinally, graphical determination of Tartrazine in Fanta
(pineappleflanr> by polarography with standard addition method showed
that the content of Tartrazine was %.99 - 4.70 mg/dm?

The snalysis of ye¢llow and bluc colors in food and medicine

could be other intercgted projects .
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