This article was downloaded by:

On: 19 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Walwrss B Merter 1303 19 Gk b8 Hew J008 (B3N 0GR TINE
E Y International Journal of Environmental Analytical Chemistry
4 \ i Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713640455
International Journal of

ENVIRONMENTAL . . . . .
Spectrophotometric Estimation of Metanil Yellow in Foodstuffs

ANALFEESS L P. Sri *: Subhash K. Khanna; Giriraj B. Singh®

c"mr axman P. Srivastava?; Subhas . anna“; Liriraj b. SIng

taeac | °Industrial Toxicology Research Centre, Lucknow, India

Precerdings of the 8 Workshem an
and -

Ermvircmmental snd Gleicsl Analysin

in

EMEA, Boma, fealy, 813 Octadar 2004
Gasat Bditar Rabesis Pillaten
Parl 2: Ersernrsenial e Foed Applic sliee

@ Tanhor & Francis

To cite this Article Srivastava, Laxman P. , Khanna, Subhash K. and Singh, Giriraj B.(1978) 'Spectrophotometric Estimation
of Metanil Yellow in Foodstuffs', International Journal of Environmental Analytical Chemistry, 5: 2, 119 — 124

To link to this Article: DOIL: 10.1080/03067317808071137
URL: http://dx.doi.org/10.1080/03067317808071137

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww informaworld.coniterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iliable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713640455
http://dx.doi.org/10.1080/03067317808071137
http://www.informaworld.com/terms-and-conditions-of-access.pdf

09:47 19 January 2011

Downl oaded At:

Intern. J. Entiron, Anal. Chem., 1978, Vol. 5, pp. 119-124
© Gordon and Breach Sciencé Publishers Ltd.. 1978
Printed in Great Britain

Spectrophotometric Estimation of
Metanil Yellow in Foodstuffs

LAXMAN P. SRIVASTAVA, SUBHASH K. KHANNA and
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Industrial Toxicology Research Centre, Post Box No. 80, Lucknow, India
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Metanil yellow, manufactured for textile and other purposes. is frequently used to colour
foodstuffs. A simple and sensitive spectrophotometric method has been developed for the
estimation of metanil yellow in foodstuffs and biological tissues. The recovery of metanil yellow is
86.5 % 10 96.9 %,. Curcumin, bile salts, riboflavin etc. do not interfere. The method is reliable, rapid
and the lowest limit of detection is 1 ug. This method can also be applied as a simple colorimetric
procedure by reading the colour value in any standard colorimeter using a green filter.

KEY WORDS: Metanil yellow, spectrophotometric estimation, foodstuffs, biological tissues,
colorimetric procedure.

INTRODUCTION

Metanil yellow (monoazo; C.I. Acid yellow 36 (13065), the sodium or calcium
salt of [m-(p-anilinophenyl) azo] benzene sulfonic acid has been toxicologi-
cally classified under category CII by the Joint FAO/WHO Expert Committee
on Food additives. Category CII comprises colours for which the available
data are inadequate for safety evaluation. According to U.S. Food and Drug
Administration this colour has been allowed for external use only.

Metanil yellow, manufactured for textile and other purposes, is frequently
used to colour foodstuffs in India.! As part of a long-term study on its toxicity,
the dye has been found to produce testicular lesions in experimental animals.*™
During these studies the need was felt for a sensitive method for the
quantitative estimation of metanil yellow. A simple and sensitive spectropho-
tometric method for the estimation of metanil yellow in foodstuffs and
biological tissues is described in this communication.

EXPERIMENTAL

Urine, serum and body organs (brain, liver, kidney and testis) were collected
119
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from normal adult male albino rats of .T.R.C. colony. A mixture of wheat,
rice, pulse (Cajanus indicus) constituted the foodstuff.

Reagents and chemicals

Metanil yellow (obtained from M/s Vesco Products Co., Calcutta, India).
1.6 N HCI in n-butanol. '

0.8 N HCl in n-butanol.

Acidified n-butanol containing 0.001 g equivalent HCitre.

Solvent ether.

Ethanol.

General procedure

Principle—A differential solvent extraction technique was used for the
quantitative extraction of Metanil yellow from tissues or food samples after
removal of lipids. The estimation of metanil yellow is based on the sharp
colour change from yellow to violet in presence of an acid.**

SOz Na
SOz
N=N @ N gt .
~ N=N @ NH
YELLOW VIOLET

FIGURE 1 Acid-Base behaviour of metanil yellow.

Preparation of standard sample

Homogenates (10 % W/V) of brain, liver, kidney and testis were prepared in
distilled water. Serum and urine were taken as such.

Removal of lipids

The sample (1.0ml) was thoroughly shaken with 5.0ml of ethyl ether in a
separating funnel. The aqueous and ether layers were separated. The etherial
layer containing lipids was washed with 0.5 ml water and the washing was
added to the aqueous layer and the etherial layer was discarded. The volume of
the sample was made up to 1.5ml.
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Extraction of the dye

The above extract (1.5 ml) was mixed with 5.5 ml of absolute ethanol to give
80 9, concentration of ethanol in the mixture. After about 20 to 30 minutes the
suspension was centrifuged at 3,000 rpm for 15 minutes. The supernatant was
recovered and kept aside. The sediment was washed with 80 % ethanol several
times and centrifuged till the supernatant became colourless. The super-
natants were pooled, added to the original supernatant and ethanol removed
completely by evaporation. The remaining aqueous solution was diluted to
5.0ml with distilled water.

Isolation of the dye

The extract as above was shaken with 1.0ml of acidified n-butanol and the
aqueous and n-butanol layers were separated. The aqueous layer was washed
again with 1.0 ml acidified n-butanol and the wash was added to the solvent
layer. The pooled butanol extract was approximately 1.5 ml (after accounting
for n-butanol which was dissolved in water) and contained all the dye. This
layer was yellow in colour as all the acid had been removed by aqueous
washings.

Estimation

To the extracted dye was added 1.5 ml of 1.6 N HCl in n-butanol to give a final
concentration 0.8 N HCI and allowed to stand for 15 min. The absorbance of
the solution was read at 520nm. A standard solution of dye (20 ug/ml) was
subjected to the same extraction procedure as above. The solution, if
necessary, was diluted with 0.8 N HCI in n-butanol.

Improvements in the procedure

Removal of the lipids is essential to avoid interference during chromatography
and the colorimetric estimation. Similarly if the fat content of the food is high,
there would be difficulty in separating ether and water layer due to the
formation of fat water emulsion. This difficulty can be overcome by the
addition of NaOH and subsequent neutralization with HCI. Lipids could also
be removed from dry samples of food by Soxhlet extraction with ethyl ether.

When two or more coloured substances are present along with metanil
yellow, aliquots of alcohol extracts are chromatographed on paper using n-
butanol : acetic acid:water (4:1:5)® or n-butanol:alcohol:2N NH,OH
(3:1:1).” Metanil yellow gives consistently an Rf value of 0.48 in these two
solvent systems. The spot corresponding to metanil yellow is cut and eluted
with known volume of 80 %, alcohol and processed as described earlier for its
estimation.

I
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RESULTS AND DISCUSSION

The method developed as above was used to estimate the percent recovery of
metanil yellow from various tissues, urine, serum and foodstuffs. This was
done by adding 20 ug/ml of metanil yellow to homogenates or urine or serum.
The recovery was from 86.5%;, to 96.9 % (Table I).

TABLE 1

Recovery of metanil yellow

Metanil Metanil
Volume of yellow yellow
homogenate added recovered Recovery
Material (ml) (ug) (ug) percent
Brain (109 homogenate) 1.0 20.0 19.9 96.9
Liver (10% homogenate) 1.0 200 17.3 86.5
Kidney (109, homogenate) 1.0 20.0 18.9 94.7
Testis (10 %, homogenate) 1.0 20.0 18.0 90.1
Serum 1.0 20.0 18.5 924
Urine 1.0 20.0 18.6 93.2
Foodstuff (109, homogenate) 1.0 20.0 18.5 92.7

Absorption curve

The absorption spectra of metanil yellow in different solvents are shown in
Figure 2. The dye absorbs at 420 nm to 440 nm in water, alcohol, alkaline and
salt solutions. The absorption peak however shifts to 520 nm on acidification
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FIGURE 2 Visible absorption spectra of metanil yellow in various media.
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accompanied by a change in colour from yellow to violet. HCI was found to be
the most suitable from the point of view of sensitivity and ease of handling in
bringing about the change in colour. HCI (0.1 N to 2.0 N in n-butanol) has
been used to develop the colour with 5 ug/ml of metanil yellow and maximum
absorbance at 520 nm was found with 0.8 N HCL

Stability of colour

The developed colour is stable up to 24 hrs. After this time a precipitate
appeared and the colour faded. The colour is developed at room temperature
(20-30°) and is stable to heat up to 100°C.

Conformity to Beer’s Law

The absorbance of the dye in its acid form bears a linear relationship to
concentration (up to 10 ug/ml) as evident from Figure 3.
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FIGURE 3 Relationship between optical density and concentration of metanil vellow in
0.8 NHCI.

PRECISION AND ACCURACY

The present method has given a recovery of 86.5 9, to 96.9 % metanil yellow in
various body organs and foodstuffs. Curcumin, bile salts, riboflavin etc. do not
interfere. The method is reliable, rapid and sensitive and the lowest limit of
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detection is 1 ug. This method can also be applied as a simple colorimetric
procedure by reading the colour value in any standard colorimeter using a
green filter.
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