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Abstract: Pre-column derivatization and inhibition by solvent extraction were applied to determine free

formaldehyde in cosmetics by high performance liquid chromatography ( HPLC) . Due to the rapid decom—
position of formaldehyde donors in the derivatization it is hard to detect the amount of the free formalde—
hyde in cosmetics. The formaldehyde directly reacted with 2 4-dinitrophenylhydrazine in acetonitrile-phos—
phate buffer (pH 2) (1:1 v/v) solution for 2 min then dichloromethane extraction was used to induce
the decomposition of formaldehyde donors. The extract was diluted with acetonitrile and then determined by
HPLC. The formaldehyde derivative was separated on an Agilent C 4 column (250 mm x4.6 mm 5 pm) at
30 °C with acetonitrile-water (60:40 v/v) as mobile phase at a flow rate of 1. 0 mL/min and detected at
the wavelength of 355 nm. The recoveries were from 81% to 106% at the spiked levels of 50 100 500
1000 wg/g of formaldehyde in shampoo milk cream hand cleaner toothpaste nail polish powder sep—
arately and the relative standard deviations ( n =6) were less than 5. 0%. The limit of quantification of the
formaldehyde in cosmetics was 50 wg/g. The method has been applied to the determination of free formal—
dehyde in real samples and the results showed that the release by formaldehyde donors was inhibited. The
method has the advantages of simple operation good accuracy and meets the requirement of determination
of free formaldehyde in cosmetics.
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Fig. 1 Peak area of formaldehyde2 4-dinitrophenylhydrazine ( DNPH) derivative versus derivatization time

a. in different derivative solutions with formaldehyde concentration of 1 mg/L; b. in pH 2 derivative solution with formaldehyde mass concentrations

of 1 10 20 and 40 mg/L.
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Table 1  Effects of different extraction solvents on the amounts of formaldehyde released by
formaldehyde donors (10 mg) in cosmetics ng
Extraction Formaldehyde donor” Total
solvent 1 2 3 4 5 6 7 8 formaldehyde
Water 8 885 645 1802 307 539 61 3 4250
Acetonitrile 2 140 103 916 115 587 42 57 1962
Derivative solution 0 216 13 84 135 57 36 2 543

* Formaldehyde donors: 1. 2-bromo-2-nitropropane-d 3-diol; 2. diazolidinyl urea; 3.

hydantoin; 5. quaternium-5; 6. methenamine; 7. paraformaldehyde; 8. poly( p-toluenesulfonamide-coformaldehyde) .

2.3

50% ( )
100% .

imidazolidinyl urea; 4. dimethylol dimethyl ( DMDM)
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Table 2 Effect of resting time after inhibition of derivatization on the amounts of
formaldehyde released by formaldehyde donors ng
Formaldehyde donor”
Resting time St EA Total formaldehyde
1 2 3 4 5 6 7 8
20 min 0 231 11 105 128 31 33 2 540
1.0h 0 232 12 111 130 31 41 2 558
2.0h 0 233 13 111 131 31 48 3 570
24 h 1 250 15 118 156 35 59 14 648
* Formaldehyde donors were the same as in Table 1.
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Fig. 2 Chromatograms of (a) a hand cleaner sample and (b) a hand cleaner sample spiked with formaldehyde at 50 pg/g
1. derivative agent; 2. formaldehyde derivative.
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