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A relatively fast method was applied for determination of two synthetic food colours, tartrazine and sunset yellow, in three differentkinds |
of foodstuffs: juice powders, flavoured juices and soft drinks. Samples preparation included degassing and/or centrifugation after dissolving
the samples and showed high throughput. All studied samples showed dye levels in conformity with Syrian legislation. It was also
observed that different producers use different colours and/or levels in similar products of the same flavour.
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INTRODUCTION

Synthetic colours are widely used for maintenance and
improvement of visual appearance in food products. Some
colours can trigger adverse effects, namely tartrazine, which
can cause the appearance of allergy, asthma' and childhood
hyperactivity®. In addition, there are studies that prove carci-
nogenicity and toxicity of commonly used food colours®.
Therefore, it is very important to determine these colours
qualitatively and quantitatively for the assurance of food safety.

Various analytical methods have been used for determi-
nation of food colours, such as high performance liquid
chromatography (HPLC)*’, micellar electrokinetic chromato-
graphy (MEC)®", isotachophoresis® and differential pulse
polarography’. The voltammetric methods including adsorptive
voltammetry'®, stripping voltammetry'' and squarewave
adsorptive voltammetry', were also successfully applied to
determine food colours.

To improve the efficiency and reliability of the determi-
nation, capillary electrophoresis (CE)", high-performance ion
chromatography'* and reversed-phase liquid chromatography
(RPLC)">'® | are successfully applied for water-soluble
synthetic dyes. Some researchers have suggested MS detec-
tion'”"¥, which provides structural information on the dyes and
their degradation products. However, most of the proposed
methods for the analysis are time-consuming. Spectropho-
tometric'®?' and derivative spectrometric methods**, have
been used presenting high sensitivity, simplicity, rapidity and
low cost.

In this study we have determined two colours: tartrazine
(E102) (Fig. 1), sunset yellow (E110) (Fig. 2) and their
mixtures in different foodstuffs by derivative UV/vis spectro-
photometric method.
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Fig. 1. Structural formula of tartrazine
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Fig. 2. Structural formula of sunset yellow

EXPERIMENTAL

A UV/Visible spectrophotometer V-530 Jasco (Japan) was
used to obtain the spectra, quartz cells 1 cm, a BP221S Sartorius
analytical balance and a Power Sonic 405 ultrasonic bath were
also used.
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All dilutions were made using bi-distilled water, produced
by Janat Instruments (Syria). Tartrazine, sunset yellow were
obtained from Dynemic (India), Roha (India), respectively.
All analyzed samples were purchased from Syrian local
markets, included orange- and lemon-flavoured juice powders,
juices and soft drinks.

Standards solutions preparation: Individual standard
stock solutions containing each colour were prepared by
dissolving 25 mg of purified colour tartrazine and sunset yellow,
respectively in 250 mL volumetric flask with bi-distilled water.
The solutions were kept in dark flasks. The working standard
solutions of each colour were prepared by appropriate dilutions
of stock solutions with bi-distilled water to give concentrations
between 2 and 25 pg/mL of tartrazine and sunset yellow,
respectively, taking into consideration the purity of the colours.

Samples solutions preparation: The powder samples
were homogenized. An amount between 0.05 and 1 g was
precisely weighted and dissolved with bi-distilled water in a
25 mL volumetric flask. The sample solution was placed in
ultrasonic bath for 10 min then centrifuged 15 min at 4000
rpm.

Soft drink samples were previously degassed in ultrasonic
bath for 15 min. For soft drink and juice samples, an aliquot
sample between 5 and 8 mL was transferred to 25 mL volumetric
flask and diluted with bi-distilled water. Then centrifuged 15
min at 4000 rpm and analyzed. Some samples were analyzed
without any dilution.

RESULTS AND DISCUSSION

Standard solutions spectra: In the zero-order spectra
there is an overlapping in peaks of the mixture 18 pug/mL of
tartrazine and 15 ug/mL of sunset yellow as shown in (Fig. 3),
so the simultaneous determination of tartrazine and sunset
yellow cannot be made at this point. This was solved in the
second-order derivative spectra as shown in (Fig. 4).
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Fig. 3. Zero-order spectra of sunset yellow (a), tartrazine (b) and their
mixture (c)

The absorption spectra of the solutions in the range 300-
600 nm at the increasing concentrations of tartrazine and
sunset yellow individually were recorded and the second
derivatives were obtained. The concentration of tartrazine in
the range 2-20 ug/mL was proportional to the amplitude at
412 nm (Fig. 5). In the same way, it is found that the concen-
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Fig. 4. Second-order spectra of sunset yellow (a), tartrazine (b) and their
mixture (c)
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Fig. 5. Second-order derivative spectra of tartrazine

tration of sunset yellow in the range 2-24 ug/mL was propor-
tional to the amplitude at 535 nm (Fig. 6). In these two points,
the calibration curve was obtained and used for the estimation
of tartrazine and sunset yellow in studied samples.
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Fig. 6. Second-order derivative spectra of sunset yellow

The correlation coefficients (r) of the calibration curves,
which were constructed for five replicates measurements for
each concentration in the range 2-25 ug/mL of each colour,
were above 0.998 (Figs. 7 and 8). Hence, the linearity of the
calibration curve was relatively good.
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TABLE-1
CONCENTRATIONS OF COLOURS DETERMINED IN STUDIED SAMPLES
No. of Sunset yellow Tartrazine Sunset yellow Tartrazine
Trademark : . RSD . RSD |[Trademark No. of sample X S . RSD
sample Concentration* Concentration* Concentration* Concentration*
(%) (%) (%) (%)
1 54.96 0.26 - - 7 - - 5.63 0.61
2 54.65 0.26 — — 8 — — 5.72 1.14
3 55.09 0.30 — — 9 — — 5.76 0.76
4 55.31 0.39 — — 10 — — 5.81 1.57
5 55.29 0.44 — — Range* — — 5.63-5.81 —
Crush’ 6 51.29 0.37 — — 1 — - 5.86 0.56
7 51.66 0.34 - - 2 - - 5.92 0.75
8 55.57 0.52 - - 3 - - 5.78 0.73
9 55.02 0.26 — — 4 — — 5.91 0.29
10 55.32 0.20 — = | Mountain 5 — — 5.99 0.92
Range* 51.29-55.57 — — — Dew! 6 - - 6.01 1.48
1 32.37 0.31 - - 7 - - 5.90 1.17
2 32.43 0.41 - - 8 - - 5.90 0.38
3 32.45 0.20 — — 9 — — 5.92 0.52
4 32.65 0.34 — — 10 — — 6.06 0.72
5 32.75 0.50 — — Range* — — 5.78-6.06 —
Local’ 6 32.13 0.16 — — 1 17.58 0.26 16.72 0.61
7 32.47 0.24 — — 2 18.05 1.54 17.51 2.21
8 32.22 0.38 - - 3 14.10 1.41 14.50 2.96
9 31.91 0.41 - - 4 14.27 2.54 14.56 3.30
10 32.20 0.52 — — 5 17.03 2.02 16.97 1.84
Range* 31.91-32.75 — — — Jena® 6 16.99 1.10 17.13 3.10
1 61.67 0.38 — — 7 16.47 0.90 16.15 0.90
2 61.92 0.47 - - 8 16.81 1.67 16.39 1.24
3 62.00 0.66 - - 9 16.54 1.50 16.12 2.38
4 64.13 0.29 — — 10 16.23 1.87 15.84 2.54
5 63.47 0.45 — — Range* 14.10-18.05 — 14.50-17.51 —
Master' 6 63.34 0.56 — — 1 8.08 0.33 5.08 1.04
7 62.69 0.28 — — 2 7.48 2.84 4.66 2.61
8 62.80 0.81 — — 3 7.52 2.39 4.78 0.54
9 62.79 0.66 - - 4 7.58 1.51 4.76 0.82
10 63.58 0.61 - - 5 8.00 1.04 5.03 0.71
Range* 61.67-64.13 — — — | Windmill® 6 8.89 0.51 5.66 1.48
1 11.83 0.25 — — 7 7.60 0.84 4.84 1.58
2 11.45 0.32 — — 8 8.15 0.23 5.10 1.48
3 11.77 0.24 - - 9 8.13 1.15 5.28 2.10
4 11.40 0.36 - - 10 7.51 0.58 4.80 2.25
5 11.99 0.35 — — Range* 7.48-8.89 — 4.66-5.66 —
Buonasera® 6 11.95 0.25 — — 1 25.94 0.47 4.21 1.86
7 11.82 0.31 - - 2 26.43 1.85 4.12 1.12
8 11.82 0.23 - - 3 25.37 0.82 4.25 3.07
9 11.62 0.51 — — 4 28.73 1.48 5.04 2.71
10 11.93 0.22 - - 5 24.17 3.78 3.79 2.73
Range* 11.40-11.99 - - — | Mini Top® 6 28.66 1.88 4.40 2.01
1 25.51 0.39 - - 7 30.00 1.99 4.85 2.10
2 25.63 0.34 — — 8 26.02 1.25 4.73 2.96
3 25.47 1.23 — — 9 28.23 0.51 4.80 2.73
4 25.28 0.40 - - 10 27.45 2.07 4.74 0.64
5 25.29 0.38 - - Range* 24.17-30.00 - 3.79-5.04 -
Yomi? 6 25.34 0.27 — — 1 15.55 1.11 10.05 1.50
7 24.90 1.37 — — 2 15.87 1.88 10.39 0.73
8 25.21 0.35 - - 3 13.95 2.69 8.99 3.10
9 25.21 0.38 - - 4 13.03 0.40 8.72 2.10
10 25.38 0.58 — — 5 12.23 1.19 8.06 3.22
Range* 24.90-25.63 — — — s 6 12.84 1.35 8.04 0.93
1 - - 5.68 0.37 7 15.05 0.99 8.82 0.58
2 — — 5.73 1.20 8 15.80 0.74 9.10 1.93
Sueiie? 3 — — 5.63 0.43 9 15.19 2.98 9.44 0.35
4 — — 5.69 0.46 10 15.07 2.80 9.44 0.62
5 - - 5.76 1.61 Range* 12.23-15.87 - 8.04-10.39 -
6 - 5.70 1.08 - - - - -

*In (ug/mL) for soft drinks and juices, (ug/g) for juice powders. 'Soft drinks, *Juices, *Juice powders.
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Fig. 7. Calibration curve for tartrazine
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Fig. 8. Calibration curve for sunset yellow

Sample analysis: Table-1 summarizes the results of
analysing 4 Syrian trademarks of soft drinks, 3 of juices and 4
of juice powders, each of which was analyzed in 10 indepen-
dent measurements with five replicates. In the soft drinks and
juices, only tartrazine or sunset yellow was detected, individu-
ally in lemon and orange flavour, respectively. While for juice
powders which were all in orange flavour, both tartrazine and
sunset yellow were detected. In general, the amounts used of
sunset yellow were relatively higher than these of tartrazine.
However, the concentrations of the detected colours were much
lower than the Syrian limits; 500 pg/g for tartrazine and 200
ug/g for sunset yellow, in the ready-to-eat product®. The rela-
tive standard deviations of the quantitative results were in the
range of 0.29-3.30 and 0.16-3.78 % for tartrazine and sunset
yellow, respectively.

Conclusion

We have determined levels of tartrazine, sunset yellow
and their mixtures in different local foodstuffs by simple de-
rivative spectrophotometric method. Colours levels were very
lower than their maximum values which established by the
Syrian legislation. Furthermore, tartrazine and sunset yellow

concentrations varied between different trademarks up to 4
times for tartrazine and 8 times for sunset yellow of the lowest
levels with the same flavours. The proposed UV/visible spec-
trophotometric method offered high sensitivity in addition to
its rapidity, accuracy, precision and low cost in either raw
material or commercial products without any interference with
excipients and with minimum pre-treatment procedures of
samples.
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