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Introduction:-

Tyrosine is the precurser for the synthesis of melanin.Tyrosinase is the key and rate- limiting enzyme responsible for
the conversion of tyrosine into melanin by melanocytes in human skin%Many compounds that bind to the
tyrosinase acitve site and inhibit melanin synthesis have been developed as agents to lighten skin color, including
hydroquinone®. Hydroquinone is indicated clinically as a 2-5% ointment for the gradual bleaching of hyper-
pigmented skin in conditions such as melasma, freckles and senile lentigines as well as chlousma®. Hydroquinone
based products could be potential carcinogens as most of the benzene metabolites and derivatives are health
hazards®. The U.S.Environmnetal Protection agency has not established a reference dose (RFD) for hydroquinone.
However EPA has calculated a provisional RFD of 0.04mg/Kg/d, hence there is no occurance of chronic, non cancer
effects of this dose but as the amount and frequency of exposure exceeding the RFD increases, the probability of
adverse health effects also increase®. So it has been recommended to ban in cosmetics. Several analytical methods
for the determination of hydroquinone in skin preparations(cosmetics) are described, including High Performance
Liquid Chromatography”* Capillary Electrochromatography*! and other Spectrophotometric techniques*™®.

The aim of the present study is to quantify the hydroquinone in some popular kinds of whitening creams in local
market of Sanganmner tehsil, District Ahmednagar, (M.S.) India.

Materials and Methods:-

Instrument:-

The absorbances were measured using Systronics Visible Double Beam Spectrophotometer Model N0.1203 with
1cm rectangular quartz cells.
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Chemicals and Reagents:-

All the chemicals used were of analytical reagent grade. Distilled water was used for the preparation of all solution.
100 ppm Standard solution of hydroquinone was prepared in water. 10 ppm aqg.Fe™ in the form of FeCl; were used
as a catalyst and 0.6 % solution of H,0, was used as mild oxidising agent.

Procedure for Spectrophotometric Determination of Hydroquinone:-

2,4, 6 & 8 ml of 100 ppm hydroquinone were added into a series of labelled test tubes. To each tubes, 5 drops of
Fe* and mild solution of 2 ml H,O, were added. The contents were mixed well and heated in water bath at 100 °C
for 20 minutes. The solutions were cooled at room temperature and diluted to 25 ml using distilled water. The
absorbances were measured within the stability period of 3 hrs at 363 nm against reagent blank (Table 1). A
calibration plot was obtained by plotting Absorbances versus ppm of Hydroquinone.

Estimation of Hydroqunione in Cosmetics Creams:-

2 g. of each sample was boiled with distilled water and contents were filtered through Whatmann No.42. This filtrate
was diluted to 25 ml with distilled water. Into a series of labelled test tubes; 2, 4, 6 & 8 ml of diluted sample solution
was added. To each tube, 5 drops of Fe™ and mild solution of 2 ml H,O, were added. The contents were mixed well
and heated in water bath at 100 °C for 20 minutes. After heating, the solutions were cooled at room temperature and
diluted to 25 ml using distilled water. The absorbances were measured within the stability period of 3 hrs at 363 nm
against reagent blank (Table 2).

Results:-

The hydroquinone content of each sample was deduced by extrapolation at corresponding Absorbance from
Standard Curve (Table 3). The results of spectrophotometric analysis confirmed the presence of hydroquinone in
four samples having varying levels. All the four samples contained less than 2% hydroquinone which is permicible
limit given by WHO.

Table 1:- Absorbances for oxidation product at different concentration of HQ (Standard solution)

Sr.No. mL of 100 ppm Drops of Fe™ mL of H,0, Dilution (mL) Absorbance
HQ
1 2 5 drops 2 25 0.044
2 4 5 drops 2 25 0.166
3 6 5 drops 2 25 0.296
4 8 5 drops 2 25 0.311
Table 2:- Absorbances for oxidation product at different concentration of HQ (Sample solutions)
mL of sample S; S, S;3 S,
2 0.115 0.075 0.066 0.077
4 0.158 0.206 0.102 0.135
6 0.162 0.249 0.175 0.327
8 0.219 0.293 0.212 0.407
Table 3:- HQ content of samples deduced from Standard Curve
Sample HQ in Working solution (ppm) HQ in Sample (% w/w)
1 72.72 0.0909
2 93.33 0.1166
3 69.13 0.0864
4 86.15 0.1076
Conclusions:-

1. In the present study, we developed a new method for quntitative estimation of hydroqunione in cosmetics
samples. Mild solution of H,0, was used for oxidation of hydroqunione to qunione in presence of catalytic Fe**,

2. Although there is no adequate warning on product labels about the levels of hydroquinone present, this work
revealed that the four collected samples of beauty creams from the study area contain 0.08641 % to 0.1166 %
w/w of hydroquinone and hence are said to be safe.
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