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ABSTRACT

A gas chromatography/mass spectrometric method was developed for the determination of formaldehyde in hair. 0.3
mg of hair was placed in 10 m/ headspace vial. 1.5 mM pentafluorophenylhydrazine solution (pH 2) in 0.03 M phos-
phoric acid and 20 W/ of 500 mg/! acetone-d, as internal standard were added in vial and sealed tightly with cap. The
solution was heated for 30 min at 90°C in heating block. The extraction, the derivatization and the evaporation were
performed simultaneously. After heating of the solution, 0.5 m! of headspace was taken up and analyzed by gas chro-
matography-mass spectrometry (GC-MS). Low limit of detection (LOD) and Low limit of quantitation (LOQ) of form-
aldehyde were 0.5 and 1.5 ng/g, respectively. The method was used to analyze formaldehyde in rat hair after oral
exposure. The developed method may be valuable to be used to analyze formaldehyde in human hair.
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Table 1. Operating conditions of GC-MS for analysis of formaldehyde in hair

Instrument . Conditions
- column HP-5MS(Cross-linked 5% phenylmethylsilicon), 30 m x 0.25 mm ID. x 0.25 ym F.T
- carrier gas He at 1.0 m//min
GC - injection port temp. 250°C
- injection mode split ratio 10:1
oven temp 10°C/min
50°C - 170°C 300°C (3 min)
- interface temp. 280°C
- ionization mode EI mode
- electron energy 70 eV
- ion source temp. 230°C
MS - analyzer Mass Spectrometer
- detection mode Selected Ion Monitoring (SIM)
Group Ste(errtli ::;ne Compound Selecr;c/(: Tons,
SIM 1 6.0 FA-PFPH 182, 210
2 9.5 Acetone-d,-PFPH 182, 244
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Fig. 1. GC-MS chromatogram after extraction and derivatization of formaldehyde in hair (1 = formaldehyde-PFPH; 2 = acetone-ds-

PFPH).
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Table 2. Precision & accuracy by the extraction and the derivatization of formaldehyde in hair

Spiked Conc. (ng/g)

Measured Conc. (ng/g)

Mean £+ SD (RSD%)

500 860 724
1,000 1350 1190

668 762 704
1260

744 £+ 73 9.9)

1323 1287 1282 £+ 62 (4.8)

12000
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Conc.(ng/g)

Mé-  Ma-dosed
controled

M3 dosed

M2-dosed  M3-
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Mi-  M1-dosed M2-
controled controled

Fig. 2. The concentration of formaldehyde in rat hair before and
after oral exposure (R-01 and R-02 were dosed as the
concentration of 200 pg/l, and R-03 and R-04 as the
concentration of 500 pg/! formaldehyde in drinking
water).
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