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A HPLC, with the fluorescence detection, method fothe determination of eight

polycyclic aromatic hydrocarbons (PAH) with four to six condensed aromatic
carbon rings in edible oils and smoked products haBeen developed. The methoc
Implies preparative size exclusion chromatography dr efficient one-step lipid

removal without saponification and benzo[b]chrysene used as an internal
standard, for guantification.

Two other methods (liquid-liquid extraction and sold phase extraction) for one-
step clean up and sample enrichment were tested. Wever, it turned out that

one-step procedures did not remove lipids completel

The study highlights the use of fluorescence excttan and emission spectra to
evaluate peak purity PAH identifications were obtaned using fluorescence
spectra.

The elaborated method has been applied to the detamation of PAH contents Iin

12 samples of edible oils, rape seed, milk powdehens white, egg yolk and
smoked sausage, white cottage cheese and sprats.
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SEC chromatogram of rape seed oil (A) and
smoked sprats (B). Chromatographic conditions:
Plgel column - 5 mm, 50 A, 600x-7.8 mm I.D.;
mobile phase — dichloromethane, UV detector -
254 nm; temperature - ambient, flow rate — 1
ml/min., injection volume — 400 ml.
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PAIRS HPILC

HPLC chromatogram of 16-PAH listed in the US-EPA (1-
not analyzed small molecule PAH, 2 - B[a]A, 3 - Ch, 4
B[b]F, 5 - BIK]F, 6 - B[a]P, 7 - IP, 8 - dBA, 9 - BP andl0 -
B[b]Ch).

Chromatographic conditions: Hypersil Green PAH columm
with guard column, 5 mm, 250x3 mm |.D.; mobile phase
gradient of acetonitrile and water, presented in Take 1;
fluorescence detector, excitation and emission wdeagths
are presented in Table 2; temperature — 25 °C, flowate —
0.8 ml/min., injection volume — 20 ml.



Analytical characteristic of the assay

PAH tR [min.] DL [mg/kg]

B[a]A 17.1 0.06

Ch 17.8 0.08

B[b]F 20.2 0.1

B[K]F 21.3 0.04

B[a]P 22.4 0.08

dBA el 0.1

Accuracy of the assay BP 25.2 0.2

1= 25.9 4.8
Reference material frg/kg] B[a]A Ch B[b]F B[K]F B[a]P BP
CRM 458 Certified value 4.9+0.4 1.97+0.18 0.93+0.09 0.97+0.07
Coconut oil Measured value 5.83 2.16 1.03 0.96
SRM 2978 Certified value 257 59+10 58+15 24.1+3.4  7£3 19.7+4.4
Mussel tissue Measured value 26.96 57.65 52.71 24.01 7.85 23.15
EAPAS 0615 Certified value 22.3+2.05 4.41+0.58 2.360.15 | 2.36+0.2
Olive oll Measured value 22.05 3.79 2.23 2.14
FAPAS 0618 Certified value 38.75x1.9 24.90£1.9 18.66+0.9 17.83+96
Olive oll Measured value 35.21 21.84 20.73 16.36
FAI' PAS“O621 Certified value 43.2+1.88 30.8+1.38 28.2+41.03 18.9+0.91
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HPLC chromatogram off PAH In




Samplesfy/kg] BaJA Ch  B[bJF  BIKJF  BlaP . dBA  BP
liquid samples — edible oils
coconut crude oll 62.6 105.3 55.1 12.1 40.6 nd 15.8
coconut refined oill nd nd nd 0.09 0.10 nd nd
rape-seed (cold pressed) 4.70 5.57 5.56 2.17 4.35 0.46 4.05
universal (refined rape-seed 0.16 0.61 0.48 0.22 0.24 0.15 1.35
olive 0.49 1.97 0.97 0.40 0.69 0.08 1.42
sunflower nd 0.44 0.22 0.15 0.27 nd 0.60
soya-bean 0.60 2.10 0.91 0.56 0.98 0.20 nd
grapes 0.35 1.69 0.35 0.26 0.51 nd 1.09
flax 0.62 0.87 0.56 0.20 0.45 nd 1.09
pumpkin 0.11 0.82 0.57 0.16 0.46 nd (N0)
peanut 5.05 5.20 3.97 1.59 3.11 0.30 2.46
sesame 5.53 6.14 3.83 1.47 3.06 0.29 2.35
whale oil nd nd nd nd 0.09 nd nd
solid food samples
rape-seed 5.28 4.47 3.62 1.66 2.73 0.21 4.25
smoked sausage nd 0.43 nd 0.17 0.29 nd nd
smoked white cottage cheese 1.31 1.16 0.71 0.23 0.77 0.10 0.60
smoked sprats 21.5 18.4 11.6 5.20 12.0 nd 4.20
milk powder 0.12 0.49 0.20 0.12 0.28 nd 0.62
hens white 0.07 nd nd nd nd nd nd
|_egg yolk 0.12 nd nd nd nd nd 0.36
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SIONS:

The proposed method Is selective and sensitive embu for the
determination of PAH in different food matrix. It m ade this assay suitable
for routine analysis.

It turned out that the concentration of PAH in edible oils obtained by cold
pressure (so called ecological food), without furtr purification, exceed
maximum value proposed by EU directive.

The calibration curves showed a good linearity foiall PAH in the concentration

range 0.1+100 ppb. The repeatability (RSD, n =6) dafifferent PAH ranged from

0.5 to 5%. The analysis of standard reference matel of the National Institute of

Standards & Technology (mussel tissue, SRM 2978),0@munity Bureau of

Reference (coconut oil, CRM 458) and Central ScieacLaboratory (olive olls,

FAPAS 0615, 0618 and 0621) resulted in a good acdance between measurec
and certified concentrations.



