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Abstract- H-point standard addition method (HPSAM) was applier simultaneous determination of
Tartrazine and Quinoline yellow food colorants. Timethod is based on the complexation of food dyes
Tartrazine and Quinoline yellow with potassium ahede or Cr (lll) as complexing agent at pH 6.0 and
solubilizing the complexes in Tween-80 micellar imedartrazine and Quinoline yellow can be deteraain
simultaneously in the concentration range 2.67-1&h@ 0.954-2.39 pg /mL respectively. This methad ha
satisfactorily been applied for the determinatiohTartrazine and Quinoline yellow in synthetic hipa
mixture and commercial products. The accuracy apaducibility of the method has been checkedeir th

synthetic mixture.
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Introduction

The term color additive can be applied to any dye,
pigment or other substance artificially made oragisd
from a vegetable, animal, mineral. Coldr is a vital
constituent of food and probably the first charastie
perceived by the human senses. Food colofirig any
substance that is added to food or drink to chatsgeolor
probably, for economic reasons. These dyes are tsed
supplement and enhance natural colors destroyeshgdur
processing or storage and substantially increaseafipeal
and acceptability of food stuff.

Tartrazine!*®, known as FD and C Yellow 5 is a
synthetic lemon yellow azo dye used as a food guor. It
is water solubleMany foods contain tartrazine in varying
proportions, depending on the manufacturer commonly
include confectionery, cotton candy, soft drinkso{tain
Dew), energy drinks, instant puddings .Tartrazfhappears
to cause the most allergic and intolerance reastmhall
the azo dyes, particularly among asthmatics andethath
an aspirin intolerancé€. A variety of immunologic
responses have been attributed to tartrazine iogest
including anxiety, migraines, clinical depressidsiurred
vision, itching, general weakness, heat waves,ingebf
suffocation, purple skin patches, and sleep disir® .

Quinoline yellow™®*? is a yellow food dye. The
color, which lacks the sulfonate groups, is a eslaform
that is soluble in water. Food colors and presereat
increased levels of hyperactivity and decrease|deof
intelligence in children™*! but it is unclear which
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component of the mixture may be responsible for the
effects Quinoline yellow is one of the colors that
the Hyperactive Children's Support Group recommelnels
eliminated from the diet of children. It is useddaloring
food, and cosmetics. But it is banned in some c@sBs
us,Australia, Japan and Norway nitay cause dermatitis.

A modified equilibrium standard addition method

called the “H-point standard addition method" (HRGA
(1518 j5 developed for determination of unbias&danalyte
concentration in the event that the presence oéctir
interferent is knowr?*?! The HPSAM has been applied
with analytical spectroscopy to resolve mixtures tab
components with extensively or fully overlappedctpe®.
By plotting the analytical signals versus added|dital
concentration, two straight lines are obtained thate a
common point H with coordinates (CAy), Gy is the
unknown analyte concentration and thg i8 the analytical
signal due to the interferent species.

Micelles posses a high potential for
multicomponent analysis, which can be used as abeci
reaction media because they alter the rate, equilib
position ). In the metal-dye complex, at a concentration
above critical micelle concentration micelles foanternary
complex with advantageous properties, such as hyper
chromic and bath chromic shifts that can modify the
sensitivity of the method by affecting the integieces and
matrix effects 8. The ability of Micellar system to
solublized slightly soluble or even insoluble coaxas has
been used to enhance the analytical merit of dpeelo
method?9.
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In this work, H-point standard addition method
(HPSAM) was optimized for the simultaneous
determination of Tartrazine and Quinoline yellowGs(l11)
complexes in a Tween-80 micellar media at bufferieds.0.

Material and Methods

Reagents

All reagents used were of anal R grade unless wiker
stated. Stock solution of Tartrazine and Quinolymdow
(Loba chem.) were prepared in double distilled wate
respectively. A 1.0 % (w/v) solution of Cr (Ill) warepared
by dissolving Chromium Oxide (Loba Chem.) in double
distilled water. A buffer solution of pH 6.0 wasepared by
mixing appropriate amounts of 0.2M sodium acetatd a
0.2M acetic acid solution. A 2.0 % (v/v) Tween-80ck
solution was prepared in hot double distilled water

Apparatus

Digitized UV-Vis absorption spectra were recordeihg a
Shimadzu 1700 spectrophotometer, with 10mm Quatiz ¢
and measurements of pH were made with digital cgntu
(C,-901) pH-meter using a combined glass electrode.

Procedure

Individual Calibration

Appropriate volumes of tartrazine or quinoline gell
standard solutions (Beer's law was obeyed in the
concentration range of 2.67-12.0 pug /mL of tartmazand
0.954-2.39 pg /mL of quinoline yellow), 2.0 mL 0f02%
Tween-80, 2.0 mL of buffer solution (pH 6.0), 1.0 wf 1.0
% Cr (Ill) solution were added into a 10.0 mL stardiflask
and volume was made up to the mark with doublelldi$t
water. A portion of the solution was transferretbia quartz
cell and variations of absorbance were recordedefurh
sample.

Binary- HPSAM

In a 10.0 mL standard flask, 2.0 mL of 2.0 % Twé&én-2.0
mL of buffer solution (pH 6.0), 2.0 mL of 1.0 % CH) ( to
ensure complete complexation when both tartrazind a
quinoline yellow were present), appropriate amouots
tartrazine and quinoline yellow standard solutionglouble
distilled water were added. Absorbance of solutivas
measured at 422 and 410 nm (when standard solofion
tartrazine was added) or 436 and 420 nm (when atend
solution of quinoline yellow was added) againsteagent
blank and graphs of absorbance vs. concentratiore we
plotted. G, and A, were obtained from the point of
intersection of the two derived straight lines.

Results and Discussion

HPSAM enables simultaneous determination of
species X and Y in a mixture even if their anabftisignals
overlap extensively and their maxima are coinciding
Absorption spectra of tartrazine and quinoline gwll
complexes with Cr (lll) overlap as shown in (Figute
Since the spectral bands of the two complexes aperiSo,
simultaneous determination of tartrazine and qumeol
yellow food colorants is possible only using Binary
HPSAM.

Optimization of variables
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Effect of pH: The effect of pH in the range of 3.5-9.5 on
absorbance of Tartrazine - Cr (lll) and Quinoliredlgw—Cr
(y is shown in (Figure 2). Tartrazine-Cr (lll) nd
Quinoline yellow —Cr (Ill) complexes showed maximum
absorbance at pH 6.0. Therefore, pH 6.0 was seldote
simultaneous determination of tartrazine and qimeol
yellow.

Effect of nature of the surfactant: Various surfactants
such as Triton X-100, Tween-20, Tween-80,
cetylpyridinium bromide (CPB), Cetyltrimethylammani
bromide (CTAB), and sodium Lauryal sulphate (SL®xev
tried as solubilizing agents. Both for Tartrazine{dl) and
Quinoline vyellow - Cr (lll) complex absorbance was
maximum with Tween-80 as shown in (Figure 3). Sw, f
simultaneous determination of tartrazine and qimeol
yellow, 2.0 mL of 2.0 % Tween-80 was selected as th
working micellizing agent for further studies.

Effect of reagent concentration: Effect of different
amounts of Cr (lll) on the absorbance of Tartrazimg111)

and Quinoline yellow -Cr (lll) complexes was stullidhe
maximum absorbance in both the cases was obserred w
1.0 mL of 1.0% Cr (lll) was used for individual dahtion

as shown in (Figure 4). To ensure the complete
complexation for simultaneous determination ofréaine
and quinoline yellow, 2.0 mL of 1.0% Cr (lll) wasad.

Applying Binary — HPSAM

When tartrazine is selected as the analyte, mairng pé
wavelengths showing the same absorbance for the
interferent i.e. Quinoline yellow-Cr (lll) complexvere
possible. When selecting one pair of wavelengths fo
obtaining good accuracy, the absorbance differeaicthe
two selected wavelengths for Tartrazine—Cr (II)mpdex
must be as large as possible. On the basis ofttb@ration
spectra of tartrazine or quinoline yellow (as at&lyone of
the best pairs of wavelength is 422 and 410 oraR86420
nm, with these pairs of wavelength difference is@abance
and hence maximum sensitivity are attainablg.a@d A4
were obtained from the point of intersection of tiweo
derived straight lines in the H-point graphs of abance
versus analyte concentration wherg ®@as the unknown
analyte concentration andjAthe analyte signal due to
interferent species. HPSAM was also applied when
tartrazine was selected as analyte and quinolitlewes
interferent. The selected pairs of wavelengths4@22 and
410 nm, where the absorbance difference for Tangar
(111 complex is maximum and Quinoline yellow — Qi)
complex showed the same absorbance.

Several experiments for evaluating HPSAM on the
determination of tartrazine and quinoline yellowairseries
of samples containing fixed amounts of quinolindloye
with different amounts of tartrazine (Figure 5) fixed
amounts of tartrazine with different amounts of naline
yellow (Figure 6) were carried out by adding tazine
standard solutions. The applicability of HPSAM walso
tested for determination of quinoline yellow andtrtzine
in a series of samples containing fixed amountguifioline
yellow together with different amounts of tartrazifFigure
7) or fixed amounts of tartrazine together withfetiént
amounts of quinoline yellow (Figure 8) were carrimg by
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adding quinoline yellow standard solutions. Theultss
show that quinoline yellow and tartrazine conteimtsthe
samples could be determined accurately.

Reproducibility of the method: Under optimum conditions
simultaneous determination of tartrazine and qimeol
yellow were made by using H-Point Standard Addition
Method (HPSAM). To check the reproducibility of the
method five replicate experiments were performed #e
results are given in (Table 1).

Accuracy and Precision: Several synthetic samples with
different concentration ratio of tartrazine and rmline
yellow were analyzed using HPSAM. The concentration
ranges of tartrazine and quinoline yellow for comstion of
calibration graphs were 2.67-12.0 and 0.954-2.39mig
respectively. Several synthetic samples with défifer
concentration ratios of tartrazine and quinolindoye were
analyzed using HPSAM. The results are given in ([@2l.

Application

Determination of tartrazine and quinoline yellow in
Fruit Jelly (mango Flavor):5.0 gm of Fruit jelly was
dissolved in hot double distilled water. After nmigi the
residue was filtered, diluted with double distilledter up to
mark in a standard volume. The sample solution thas
analyzed by the developed procedure. The reswdtgiaen
in (Table 3).

Determination of tartrazine and quinoline yellow in
Fruit Syrup (mango fruit syrup): 20.0 mL of double
distilled water was mixed with 10.0 mL of fruit syr. After
mixing, the residue was filtered off and filtrat@asvdiluted
with double distilled water up to mark in 100.0 rsandard
flask. The standard solution was analyzed by theldped
procedure. The results are given in (Table 3).

Determination of tartrazine and quinoline: yellow in

Cream Biscuit (mango Flavor Cream}0.0 gm of cream
sample was mixed with 20.0 mL of double distilledter.

After mixing, the residue was filtered off and rite was
diluted with double distilled water up to mark i60L0 mL

standard flask. The standard solution was analygethe

developed procedure. The results are given in €rapl

Determination of tartrazine and quinoline yellow in
cough syrup (Herbal soya product):20.0 mL of double
distiled water was mixed with 10.0 mL of cough wgyr
After mixing, the residue was filtered off and riite was
diluted with double distilled water up to mark i60L0 mL
standard flask. The standard solution was analygethe
developed procedure. The results are given in €rajpl

Determination of tartrazine and quinoline yellow in
Candy (mango flavor): 5.0 gm of Candy sample was
grounded with mortar in a pestle, dissolved in deub
distilled with. After mixing, the residue was fitedl, diluted
with double distilled water up to standard voluniéhe
sample solution was then analyzed by the developed
procedure. The results are given in (Table 3).

Conclusion
The important characteristic of this work are:
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1. Simultaneous determination of tartrazine anchajine
yellow without the use of any expensive instrument
achieved. This reduces the cost of applied method.

2. No extraction step is required as determinatias
been done in micellar media and hence the usexid to
and carcinogenic organic solvents is avoided. Méshe
organic solvents that are being used for extractiom
classified as toxic and environmental pollutantd aome
have been listed as carcinogenic by the US Enviemtah
Protection Agency (EPA).
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Table 1: Results of five replicate experiments fothe analysis of quinoline yellow and tartrazine miture

. ) Present (ug /mL) Found (ug /mL)
A-C-Equation r o . _ .
Quinoline-Y Tartrazine Quinoline-Y Tartrazine
A43=0.086G+0.236 0.998
967 @ 1.14 6.68 1.10 6.61
A4»~0.076G+0.225 0.997
A430.062G+0.193 0.997
%0 @ 1.14 6.68 1.12 6.64
A4=0.070G+0.202 0.997
A430.074G+0.174 0.998
%0 @ 1.14 6.68 1.12 6.66
A,=0.081G+0.183 0.998
A43=0.061G+0.242 0.991
e @ 1.14 6.68 1.13 6.67
A4»~0.068G+0.253 0.994
A43=0.069G+0.133 0.999
967 @ 1.14 6.68 1.13 6.67
A4»=0.074G+0.141 0.997
Mean 1.12 6.65
Standard deviation 0.007 0.014
R.S.D (%) 0.625 0.210
LOD 0.021 0.042
LOQ 0.07 0.14
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Table 2: Results of several experiments for the ahgsis of tartrazine and quinoline yellow in syntheic
samples by H-point standard addition

Present (ug /mL) Found (ug /mL) % Recovery
A-C Equation r? Tartrazine Tartrazine Tartrazine
Quinoline-Y Quinoline-Y Quinoline-Y

A4,=0.040G+0.108 0.999

3.00 1.90 3.00 1.89 100 99.47
A41~0.037G+0.099 0.998
A4,=0.016G+0.235 0.997

4.07 1.90 4.00 1.89 98.28 99.47
A415~0.014G+0.227 0.995
A4,7=0.008G+0.305 0.994

6.08 2.29 6.00 2.28 98.68 98.68
A415~0.081G+0.183 0.998
A4,=0.018G+0.270 0.997
Auri=0.017G+0.263 0.997 7.04 2.29 7.00 2.29 99.43 100
A470.014G+0.170 0.996 4.54 1.43 4.50 1.43 99.11 100
A41~0.012G+0.161 0.995
A4»,=0.018G+0.168 0.999

4.54 1.72 4.50 1.71 990.11 99.41
A415~0.020G+0.177 0.995
A,,=0.014G+0.171 0.999 100 99.04
Au=0.013G+0.166 0.999 5.00 2.10 5.00 2.08
A4,7=0.011G+0.235 0.992
Auri=0.010G+0.230 0.999 5.00 2.19 5.00 2.19 100 100

Table 3: Determination of tartrazine and quinolineyellow in different samples by HPSAM

Concentration (pg /mL)
Sample Present (ug /mL) Found (ug /mL)
Tartrazine Quinoline-Y Tartrazine Quinoline -Y
Fruit jelly(mango Flavor) 3.32 1.52 3.35 1.56
Cream Biscuit 3.39 1.43 3.34 1.46
Fruit syrup (pineapple) 4.27 2.57 4.30 2.55
Cough syrup 4.43 231 4.46 2.33
Candy (Mango bit) 4.26 2.46 4.24 2.47

R ) 0.4 -
—+— Qumioline Y- Cr(III)
------------- Tartrazine-Cr{I) 0.35
0.3
0.25
0.2

015 +

Absorbance

0.1

0.05

0 T T aaaad
390 410 430 450 470 490

Wavelength (nm)

Figure 1: Absorption spectra of Quinoline yellow- @ (lll) and Tartrazine- Cr (lll) complexes, in 2.0
% Tween-80 at pH 6.0.
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EQunioline yellow Cr(I) 0.25
OTartraz ne-Cr(III)
0.2

0.15

0.

Absorbance
=

35 4 45 5 55 6 65 7 8 9
pH

Figure 2: Effect of pH on the absorbance of Quinotie yellow- Cr (Ill) and Tartrazine- Cr (llI)
complexes.

W Qumioline vellow Cr (I} 0.25

A1

TX-100 T20 T80 CTAE (CPB SLS

I'lartrazme-Cr(Lll})

Absorbance

Surfactantused

Figure 3: Effect of different surfactants on absorkance of Cr (lll) complexes of quinoline yellow and
tartrazine.

B Quinoline Y-Cr (1) 025

OTartraz me-Cr(III) 0.2

0.15

0.1

0.05

0]
0.5 1 1.5 2 2.5

Different volume of 1% Cr(III)

Absorbance

Figure 4: Effect of different volume of 1.0 % Cr (lll) on absorbance of Quinoline yellow —Cr (lII) and
Tartrazine- Cr (ll1).

298



Gupta et al. Int. J. Res. Ch&mviron. Vol. 2 Issue 1 January 2012(293-300)

—— Tartrazme S04 ng ‘mL 0.45 -
—&— Tartrazme4.001g L

0.4
® Tartrazime<4.0nug /mL
artrazine ng 035 4 .,-I/.

-5 0 5 10 15 20
Tartrazine added , (ug /mL)

Figure 5: Plot of H-point standard addition methodfor simultaneous determination of fixed amounts

of quinoline yellow and different amounts of tartrazine. Condition: pH 6.0, 2.0 mL 0f 2.0 % Tween-80,

2.0 mL of 1.0 % Cr (Ill) and 0.954 pg /mL quinoline yellow and different concentration of tartrazine,
when different amounts of standard tartrazine soluitons are added.

—E—(unoline vellow2 38ng/mL. 45
—8— Quinoline vellow1.43 g /L 04 -
—*— Quinuline yellow 1.72 ug anl 035 -
0.3 - AFF.IF.

) 0.2 ="

2 0.2 1 =

2 01557

Z 0.1 -

- 005 -

o
-5 a 5 10 15 20
Tartrazine added, (ng /mlb}

Figure 6: Plot of H-point standard addition methodfor simultaneous determination of fixed amounts
of tartrazine and different amounts of quinoline ydlow. Condition: pH 6.0, 2.0 mL Of 2.0 % Tween-
80, 2.0 mL of 1.0% Cr (Ill) and 2.50 pug /mL tartrazine and different concentration of quinoline
yellow, when different amounts of standard tartrazne solutions are added.

—®— Tartrazine 2.67 g /ml
—#— Tartrazine 4 00 g /mL
—&— Tartrazine 2.20 g /mL

Absorbance

'
tnd

0 1 ? 3 L 5
Quincline vellow added, (ug /mL)

=gl

Figure 7: Plot of H-point standard addition methodfor simultaneous determination of fixed amounts
of quinoline yellow and different amounts of tartrazine. Condition: pH 6.0, 2.0 mL Of 2.0 % Tween-
80, 2.0 mL of 1.0 % Cr (Ill) and 1.43 pg /mL quinoine yellow and different concentration of
tartrazine, when different amounts of standard quiroline yellow solutions are added.
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—&— Quinoline yellow 0.954 ng /mL 0.7 ~
—— Quinoline yellow 1.90 ug /mL

—&— Quinoline yellow0.477 ng /mL 0.6

0.5

Absorban
ce
g\\ ,

q

N
o
N
S
[=)]

Quinoline yellow added, (ug /'mL)

Figure 8: Plot of H-point standard addition methodfor simultaneous determination of fixed amounts
of tartrazine and different amounts of quinoline ydlow. Condition: pH 6.0, 2.0 mL 0f 2.0 % SLS, 2.0
mL of 1.0 % Cr (lll) and 5.34 ug /mL tartrazine and different concentration of quinoline yellow,
when different amounts of standard quinoline yellowsolutions are added.
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