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Abstract: A gas chromatography-mass spectrometric method was developed for the determination of
formaldehyde in urine and saliva. In a 20 mL glass tube, 0.2 mL of urine or saliva was taken. Further, 1.8
mL of 0.1 M HCI, 0.1 mL of 2,000 mg/L 24-dinitrophenyl hydrazine and 20 pl of 500 mg/L acetone-ds as
internal standard were added in the tube and sealed tightly with cap. The solution was shaken for 20 min at
room temperature and extracted using 4 mL of toluene. The extract was concentrated and redissolved with
100 ul of acetonitrile, and then measured by gas chromatography-mass spectrometer (selected ion monitoring).
The detection limit was 2.0 ng/mL and 0.5 ng/mL in saliva and urine, respectively. The calibration curves showed
good linearity with r=0.997 and 0.998 for saliva and urine, respectively . The method was used to analyze
formaldehyde in rat urine after oral exposure. The developed method may be use ful to the monitoring for
formaldehyde exposure in human.
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Table 1. Operating conditions of GC-MS for analysis of formaldehyde in saliva or urine

Instrument

Conditions

e column

e carrier gas He at 1.0 ml/min

HP-5MS(Cross-linked 5%phenylmethylsilicon), 30 m><0.25 mm 1.D.X0.25 um F.T

ac ° injection port temp.  260°C
e injection mode split ratio 10:1
e oven temp 10°C/min . .
140°C(3 min) — 280°C Post rum 300°C(3 min)
e interface temp. 280°C
e ionization mode EI mode
e clectron energy 70 eV
e ion source temp. 230°C
MS e analyzer Mass Spectrometer

e detection mode

e SIM 1 10.0
2 12.0

Selected Ion Monitoring (SIM)
Group Start time(min)

Compound Selected lons, m/z
FA-DNPH 63, 79, 210
Acetone-dg-DNPH 63, 79, 244
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Fig. 1. GC-MS chromatogram after extraction and derivatization of formaldehyde in urine. 11.15: formaldehyde-DNPH, 13.15:

acetone-d6.

Vol. 19, No. 2, 2006



152 NS - ks A
PR
[pp—— ISR EAR BB (ERR FE IE EAR FE BE18 51 B .
e CONtrol
oo
oo
oo
coono
cmooo
oo
oo
roooo
oo
oo
coooo
B
I
oo
oo
st e
ISR ESR B8 (ERR.FE IZ 2R 78 BEJa 22 B+
cosoo
coooo
ooooo
=eeoe  gpiked sample
oo
oo (500n
el g/mL)

e
]
-]
oo

BEooo

moooo

ST R Rr=T=1

T Eme

1= o v == T v e

Fig. 2. GC-MS chromatogram after extraction and derivatization of formaldehyde in saliva. 11.15: formaldehyde-DNPH 13.15:

acetone-d6.
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Table 2. Precision & accuracy by the extraction and the derivatization of formaldehyde in saliva and urine

Matrix  Spiked conc.(ng/mL) Measured conc. (ug/L) Meanz SD (RSD%)
Saliva 500 562 599 835 725 719 688 =109 (15.9)
Urine 800 956 996 1219 1106 860 1027£139 (13.5)
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Fig. 3. The concentration of formaldehyde in rat urine before
and after oral exposure. (R-01 and R-02 were dosed
as the concentration of 200 ug/L, and R-03 and R-
04 as the concentration of 500 pg/I. formaldehyde
in drinking water)
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