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Abstract

Addition of unapproved colors in food products is constant threat. Rhodamine which is non permitted
dye is commonly added to chili power. Various methods are approved in literature and most of them
are very sensitive but at the same time very complex. In this study two simple methods i.e. thin layer
chromatography and direct fluorescence are proposed for fast, easy and sensitive detection. It was
found that TLC can detect up to 1 PPM and direct fluorescence method can dtect 0.1 PPM rhodamine
in chili powder.
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Introduction

Colors are added in foods to increase attractiveness and addition non permitted dyes is food
authenticity issue [N, The synthetic dyes, compared to most natural dyes, have higher stability
and lower production costs and thus non-permitted synthetic dyes are commonly used as
spice adulterates [, As permitted dyes are considered safer, non-permitted dyes are more of
concern.

Metanil yellow, Rhodamine B etc. might be illegally used in foods as a replacement for
monitored Sudan dyes M. Rhodamine is reported in sweets and road side foods . Artificial
colorants are reported in parboiled chili powder and turmeric powder ™. Study conducted in
Allhabad, India for non-permitted food colors and found 10 out of 15 samples of turmeric
powder, 9 out of 15 samples of chili powder and 7 out of 13 samples of Garam Masala were
adulterated with metanil yellow, Sudan Il and other artificial colors 1. Survey in Lucknow
urban and rural areas revealed that 30% samples have non permitted colors if we consider all
foods. For turmeric samples metanil yellow adulteration and for chili powder Rhodamine B
was adulterant in 5% samples. Para red, orange 1, methyl yellow, and Rhodamine B are also
consistently detected in foods 4.

Many methods are developed for detection of rhodamine B adulteration 3, But most
methods are complex. Here in this study comparison of two simple methods based on
reported methods is presented.

Materials and Methods

Chili powder was made by grinding whole dried chilis obtained from market. Rhodamine
used for spiking in chili powder was obtained from local supplier and was of Lobachemie
brand having catalogue number 45170. It was in dry powdery form.

For spiked sample preparation, 10 g chili powder was taken into 100 ml glass beaker.
Adulterant was spiked at desired level and then mixed in dry state. Then solvent was added
and mixed with sample and then we went for extraction. Extraction of Rhodamine B was
done using either using 70 ml water or 50 ml methanol. After throurh mixing for 5 minute
the slurry is filter out using Whatman 41 filter paper. The filtrate was kept in air tight bottles
for analysis. Negative control was extract of pure chili power without any extraction.
Positive control were prepared by just adding rhodamine B in methanol directly at spiking
levels. Serial dilution technique was used to achieve lower concentration of rhodamine when
needed.
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Three methods were compared in this study and that are
spectrophotometric detection, direct fluorescence detection
and TLC detection. For direct fluorescence detection
samples were subjected to 254 and 365 nm UV lights and
photographed. For TLC method reverse phase TLC was
used with methanol added with 1% acetic acid as mobile
phase.

Results and Discussion

Direct Fluorescent Detection

Spiking was started at 0.1% level and at this level
adulteration was visible. This level corresponds to 1 g per
kg or 1000 PPM. Light at 365 nm was most effective for
this purpose and 254 nm light though theoretically better
was not found effective. Reason why more fluorescence was
expected at 254 nm was in fact that more UV light is
absorbed by rhodamine at 254 nm and generally
fluorescence follows absorption pattern 14, In following
images of direct fluorescence detection positive control is on
left side, spiked sample in middle and negative control on
right side.

Fig 1: 1000 PPM samples under 254 nm light

Fig 2: 1000 PPM samples under 365 nm light

It is clear from photographs at 1000 PPM spiking level that
365 nm is best suited wavelength for detection of rhodamine
using direct fluorescent method. So all later on observations
were taken at 365 nm.

Fig 3: 100 PPM samples under 365 nm light
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Fig 4: 10 PPM samples under 365 nm light

Fig 5: 1 PPM samples under 365 nm light

Fig 6: 0.1 PPM samples under 365 nm light

Fig 7: 0.01 PPM samples under 365 nm light

As we can notice decreasing spiking levels leads to
diminishing signal. At 0.1 PPM it positive control sample is
not showing any fluorescence. Thus it was considered as
limit of detection for direct fluorescence method.

TLC Method
For TLC method all images shows negative control on left,
spiked sample in middle and positive control on right.
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Fig 8: 1000 PPM Rhodamine TLC under 365 nm light for
visualization

Fig 9: 100 PPM Rhodamine TLC under 365 nm light for
visualization

Fig 10: 10 PPM Rhodamine TLC under 365 nm light for
visualization

Fig 11: 1 PPM Rhodamine TLC under 365 nm light for
visualization
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Fig 12: 0.1 PPM Rhodamine TLC under 365 nm light for
visualization

For TLC reverse phase plates are must as rhodamine is
hydrophilic and moves easily on non-polar surface. On
normal phase it is difficult to move it as it sticks to
stationary phase of TLC. It is clear from images that
rhodamine cannot be detected either in control or spiked
sample at 0.1 PPM. Thus we can consider this as limitation
for detection of rhodamine.

Conclusions

It was found that TLC is not helpful when compared to
direct fluorescence detection of rhodamine in chili powder.
Direct fluorescence method was found 10 times more
sensitive. TLC can detect 1 PPM rhodamine in chili powder
while direct fluorescence based detection can to up to 0.1
PPM. Further direct fluorescence is easier method compared
to TLC. Detection levels reported here are comparable to
other more complex methods reported in literature 131,
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