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| In this study, formaldehyde was determined in different brands of perfumes available in local markets of Pakistan using high performance |
liquid chromatography (HPLC), with a pre-column derivatization with 2,4-dinitrophenylhydrazine. Thirty samples of perfumes were

| taken and their derivatives were prepared to analyze using a C;s column with 45 % acetonitrile solution and water (1:1 v/v) as mobile |

| phase and detected at the wavelength of 345 nm. None of the perfumes labelled formaldehyde but the results showed that out of 30 |

| |

| |

perfumes, 21 of them confirmed formaldehyde release.
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Formaldehyde and formaldehyde releasing compounds
are most extensively used stabilizers in personal care goods'”
especially in perfumes due to their flexibility, economical and
efficiency as they inhibit the microbial and fungal growth®’.

There have been a number of observations of formalde-
hyde harming humans as carcinogenic®’, respiratory sensi-
tizers'®'", an allergen'?, an intense irritant of eyes and mucous
membrane'’. The International Agency for Research on
Cancer has classified formaldehyde as group 2A carcinogenic
to human'.

In recent years, the potential carcinogenicity of formal-
dehyde has led to a movement in the world that has imposed
regulations, restrictions and banned its use®®. The maximum
allowed concentration as free-formaldehyde being 0.1 % for
oral care cosmetics and 0.2 % for all the rest" but still the use
of formaldehyde as preservative is continued in cosmetics
industry.

From ancient times (4000 years), the perfumes are the
most popular personal care product among the mankind for
self-grooming and social acceptance. Formaldehyde is added
in perfumes as preservative and a potential source of harm for
human being. Literature reveals'®, that there have been few
studies on the determination of formaldehyde in cosmetics
such as lotions, hair liquids, nail varnish and eye makeup, efc.,
but no study has been done on the perfumes. So the present
study is conducted to determine the concentration of formal-
dehyde in different brands of popular perfumes available
in the local markets by HPLC in order to obtain information

and develop stratagem to keep away from health risks of form-
aldehyde.

Thirty perfumes were purchased from local cosmetics
shops and labelled as P1, P2 ... efc. All the Chemicals used
were of analytical grade and purchased from Merck, UK. The
reagents employed were: 37 % formaldehyde as standard
solution, 9:1 (v/v) tetrahydrofuran solution, 0.1 % 2,4-
dinitrophenylhydrazine, 1 M sodium hydroxide and acetoni-
trile solution.

Sample derivatives were prepared by mixing 2 mL of
perfume (P1) sample, 1 mL of tetrahydrofuran solution (9:1
v/v) with 0.5 mL of 0.1 % 2,4-dinitrophenylhydrazine (DNPH)
on a vibrator for few minutes. 0.45 mL of phosphate buffer
(pH 7) solution was then added in the above solution with 1.4
mL of 1 M sodium hydroxide solution and subjected for HPLC
analysis. Same procedure was done with the rest of perfumes
(P2-P30) samples.

The formaldehyde stock solution of 1000 ppm was
prepared and standardized by potentiometric titration. The
working standard solutions (2, 4, 6... 20 ppm) were freshly
prepared by diluting proper amount of stock solution of form-
aldehyde with water for calibration curve.

HPLC analysis was carried out by using HPLC Machine
Water Gradient (Model: Waters 1525) equipped with Dual A
Absorbance UV detector (Model: Waters 2487) and column
Ci5 (250 mm x 4.6 mm, 5 um particle size). The determination
wavelength was 345 nm. The mobile phase was 45 % acetoni-
trile solution: HPLC grade water (1:1) delivered at the flow
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rate of 1.0 mL/min and the volume of sample injected was 0.0000040 - .
10 uL. A standard calibration method was used for quanti- 0.0000035
fication and qualification of formaldehyde in different samples .
@ 0.0000030
of perfumes. >
In this study concentration of formaldehyde was measured E 0.0000025
in different brands of perfumes by high performance liquid < 0.0000020 -
Cthmatography. The'degvatlzatlon of formaldehyde with 2,4- 0.0000015 | y = 0.1967x - 0.066
dinitrophenyl hydrazine is renowned and extensively used for R?=0.9898
analysis'”'®. All the standards and sample solutions were 0.0000010
analyzed by HPLC and compared with the retention time of 0.0000005
the standard formaldehyde for criterion. The retention time of 0 ‘ . . . .
formaldehyde (standard solution) is 3 min as shown in HPLC 0 5 10 15 20 25
chromatogram (Fig. 1). Concentration (ppm)
Fig. 2. Standard curve for formaldehyde
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All the prepared working standards (2,4, 6 ... 20 ppm) of
formaldehyde were run on HPLC apparatus and a graph was
depicted between peak areas versus concentration to get the
standard curve (Fig. 2).

Quantitative analysis of formaldehyde in different samples
of perfumes is done by the substitution of the peak area of
sample solution in the calibration equation of standard curve.
Out of thirty samples of perfumes 21 samples have formal-
dehyde and are potential source of harm for those individuals
who use these perfumes. None of the thirty perfumes labelled
containing formaldehyde on the bottles or on their packing
material but show positives results for formaldehyde. The total
amount of formaldehyde in different perfumes was between
1-19 ppm (Fig. 3).

Conclusion

Our study demonstrated that out of 30 perfume samples
21 have formaldehyde in the range of 1-19 ppm which is a
potent sensitizing agent for humans.
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