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Title
1-Hydroxypyrene as a biomarker of PAH exposure among subjects living in two separate regions from a steel mill

Full source
International Archives of Occupational and Environmental Health, 2007, Vol 80, Iss 8, pp 671-678

Objective Steel mills are known to be a source of ambient polycyclic aromatic hydrocarbons (PAHs), and increased cancer risk has been reported among neighborhoods previously. In this study, we tried to assess the exposure to PAHs among residents nearby to a large steel mill in Korea by measuring urinary 1-hydroxypyrene (1-OHP). Methods Two separate areas at different distances from a steel mill but on the same wind direction were chosen to evaluate the environmental exposures to polycyclic aromatic hydrocarbons. Three-hundred and fifty children living in the vicinity of steel plant (''nearby'' group) and 606 children residing much farther from the factory (''remote'' group) participated. Urine was collected on three consecutive days, and questionnaires about exposure to passive smoking and food consumption as well as demographics were obtained. Routine monitoring data of ambient pollutants were obtained and particulate matter less than 10 mu m (PM10) was analyzed with multiple regressions to assess the associations with urinary 1-OHP. Results The geometric mean concentration of urinary 1-OHP among nearby group (0.048 +/- 1.878 mu mol/mol creatinine, GM +/- GSD) was approximately 1.3 times higher than that among remote group (0.036 +/- 2.425 mu mol/mol creatinine, GM +/- GSD), and using multiple regression techniques, the difference was significant (P < 0.0001) after adjusting for confounding variables. When different periods before the sampling of urine were examined, PM10 averages over 2 days, 3 days, and 1 week prior to urine sampling showed significant associations with urinary 1-OHP levels. Conclusion Our findings are consistent with the interpretation that residents nearby to a steel mill are exposed to PAHs through ambient exposures.
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Title
Solid-phase extraction with C-30 bonded silica for analysis of polycyclic aromatic hydrocarbons in airborne particulate matters by gas chromatography-mass spectrometry

Full source
Journal of Chromatography A, 2007, Vol 1154, Iss 1-2, pp 74-80

A solid-phase extraction (SPE) method using triacontyl bonded silica (C-30) as sorbent was developed for the determination of 16 US.Environmental Protection Agency PAHs in airborne particulate matters quantitatively by gas chromatography-mass spectrometry (GC-MS). Optimization experiments were conducted using spiked standard aqueous solution of PAHs and real airborne particulates samples aiming to obtain highest SPE recoveries and extraction efficiency. Factors were studied in SPE procedures including the concentration of organic modifier, flow rate of sample loading and elution solvents. The ultrasonication time and solvents were also investigated. Recoveries were in the range of 68-107% for standard PAHs aqueous solution and 61-116% for real spiked sample. Limits of detection (LODs) and limits of quantification (LOQs) with standard solution were in the range of 0.0070-0.21 mu g L-1 and 0.022-0.67 mu g L-1, respectively. The optimized method was successfully applied to the determination of 16 PAHs in real airborne particulate matters. (c) 2007 Elsevier B.V All rights reserved.
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Title
Preparation of stir bars for sorptive extraction based on monolithic material

Full source
Journal of Chromatography A, 2007, Vol 1154, Iss 1-2, pp 152-157

A stir bar for sorption extraction based on monolithic material (SBSEM) was prepared in this study. The monolithic material was obtained by in situ copolymerization of octyl methacrylate and ethylene dimethacrylate in the presence of a porogen solvent containing 1-propanol, 1,4-butanediol, and water with azobisisobutyronitrile as the initiator. The influences of polymerization parameters and the thickness of monolithic materials on the adsorption and desorption efficiencies were investigated, using naphthalene, phenanthrene and fluoranthene as detected solutes. The results show that monolithic material possessed good permeability resulting in fast adsorption and desorption for detected solutes. Spiked seawater samples containing eight PAHs and urine samples containing four anabolic steroids were preliminarily analyzed by using the sorptive bars and liquid desoiption followed by high performance liquid chromatography with diode array detection. The results demonstrate that prepared stir bar was suitable for preconcentration of both apolar and polar analytes. The enrichment factors for phenanthrene, anthracene and pyrene were 150, 134 and 189, respectively. The SBSEM shows good batch-to-batch reproducibility and good stability, and can be reused a least 10 times for the extraction of polycyclic aromatic hydrocarbons in seawater. (c) 2007 Published by Elsevier B.V.
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Title
Laser desorption/ionization determination of molecular weight distributions of polyaromatic carbonaceous compounds and their aggregates

Full source
Journal of Mass Spectrometry, 2007, Vol 42, Iss 6, pp 701-713

Molecular weight distributions (MWDs) of model PAHs and complex asphaltene samples have been investigated in laser desorption/ionization mass spectrometry (LDI-MS) experiments. Special efforts are devoted to the characterization of aggregation effects during the desorption process. It is found that non-covalent clusters of the PAHs and asphaltenes form readily in the desorbing plume. Aggregation is favoured in the experiments performed on dense samples at high laser energy and under continuous ion extraction conditions. In the absence of polar groups in the analyte molecules, the aggregation propensity correlates well with the size of the polycondensed system and with its degree of pericondensation, in qualitative agreement with previous theoretical predictions. For the polydispersed asphaltenes from two different crude oils, MWDs peaking at masses smaller than 500 amu with a highmass tail extending up to about 3000 amu have been observed, yielding average weights around 900 amu. Such MWDs are in good agreement with previous mass spectrometric measurement, as well as with diffusion studies in solution. In addition, stable asphaltene aggregates have been detected giving rise to two broad bands in the mass spectrum corresponding to average molecular weights of 2200-3100 amu and 15 000-19000 amu, respectively. It is concluded that the strong aggregation propensity of asphaltenes is likely to be responsible for the apparent inconsistency between the MWD for these compounds determined by different groups in independent LDI-MS experiments. The reliability of different sample preparation procedures, including solvent-free methods, is discussed, and strategies are outlined that serve to apply the potentiality of LDI mass spectrometry to the characterization of covalent and non-covalent compounds in complex carbonaceous systems.
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Title
Theoretical infrared spectra of large polycyclic aromatic hydrocarbons

Full source
Spectrochimica Acta Part A - Molecular and Biomolecular Spectroscopy, 2007, Vol 67, Iss 3-4, pp 898-909

Theoretical and experimental spectroscopic studies have underlined the contribution of large PAHs towards the astrophysical mid-infrared emission bands. Quantum chemical study of eight large PAHs using density functional theory approach is reported along with their infrared spectra. Systematic variation of bands with PAH size is noted and a better agreement with the observed astrophysical bands is obtained. Compared to small and medium sized PAHs there is substantial C-H stretch intensity in the cation spectra. This is attributed to smaller change in charge on the hydrogens upon ionization. For the C-H out-of-plane mode large PAHs correlate well with observed features on the shorter wavelength side of the 11.2 mu m band. Presence of two sub-components of the broad 7.7 mu m band in large PAHs compares very well with the corresponding astrophysical band and point to the abundance of large PAH cations in interstellar environments. The data presented here may be used for a more detailed study on the profile variations accompanying the mid-IR bands in various interstellar environments.
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Title
Microchip for combining gas chromatography or capillary liquid chromatography with atmospheric pressure photoionization-mass spectrometry

Full source
Analytical Chemistry, 2007, Vol 79, Iss 13, pp 4994-4999

We present a microfabricated nebulizer chip for combining atmospheric pressure photoionization-mass spectrometry (APPI-MS) with gas chromatography (GC) or capillary liquid chromatography (capLC). The chip consists of a silicon plate and a glass plate or two glass plates. The chip includes a sample inlet channel, auxiliary gas and dopant inlet, vaporizer channel, nozzle, and platinum heater. The sample eluted from the capLC or GC is mixed with auxiliary gas and dopant (toluene) in the heated vaporizer. The chip forms a confined jet of the sample vapor, which is photoionized as it exits the chip. The analytical performance of GC- and capLC-microchip APPI-MS was evaluated with some polycyclic aromatic hydrocarbons, amphetamines, and steroids. The GC-mu APPI-MS method provides high sensitivity down to 0.8 fmol, repeatability (RSD = 7.5-14%), and linearity (r = 0.9952-0.9987). The capLC-mu APPI-MS method shows high sensitivity down to 1 fmol, good repeatability (RSD = 3.6-8.1%), and linearity (r = 0.9989-0.9992).
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Title
Sample preparation for chromatography: An African perspective

Full source
Journal of Chromatography A, 2007, Vol 1153, Iss 1-2, pp 1-13

Africa as a continent has its unique challenges for analytical chemists in sample preparation for chromatographic analyses. The areas of agriculture, environment, food and health provide formidable challenges when it comes to method development, for example, drought can result in inadequate supplies of good quality water. The testing of water quality necessitates the development of assay methods that can be employed to not only determine the quantities of pesticides associated with malaria and tsetse fly eradication programmes, but also to monitor mycotoxins or neurotoxins. Urbanisation has also meant that endocrine disruptors such as phthalate esters need to be monitored. This review will profile some of the activities by analytical chemists practising in the African continent, who seek to address some of the challenges in sample preparation for chromatographic analyses.
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Title
Principles, developments and applications of on-line coupling of extraction with chromatography

Full source
Journal of Chromatography A, 2007, Vol 1153, Iss 1-2, pp 14-28

On-line coupling of extraction and chromatographic separation allows the whole analysis to be performed in a closed system. On-line systems are particularly useful when the analytes are labile, the amount of sample is limited, or very high sensitivity is required. Many on-line systems have been developed both for liquid and for solid samples. This review discusses the different instruments that have been constructed and the factors that need to be considered in the coupling. Selected illustrative applications are described to illustrate the potential of the on-line systems.
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Title
Monitoring of the smoking process by multicommutation Fourier Transform Infrared spectroscopy

Full source
Analytica Chimica Acta, 2007, Vol 593, Iss 1, pp 39-45

Nicotine was selected as the target molecule for monitoring of the smoking process by multicommutation Fourier Transform Infrared spectroscopy (FTIR). The method involved the use of CHCl3 for on-line extraction of nicotine from tobacco, cigarette filters and tobacco ash from NH4OH alkalinized samples, and absorbance measurement of the characteristic band at 1316 cm(-1) in the stopped-flow mode, by obtaining the peak area in the range between 1334 and 1300 cm(-1). Under the best operational conditions, the procedure developed provided a detection limit of 0.05 mg mL(-1) nicotine, corresponding to 0.5 mg g(-1) in the solid sample, a relative standard deviation less than 2.5%, and a sampling frequency of 12 determinations h(-1). It can be concluded that nicotine migrates in the smoke mainstream towards the filter during the smoking process. The smoking of cigarettes and cigars is different. Nicotine is retained weakly by both tobacco and filter in the case of cigarettes, and strongly by the unburned tobacco in cigars. The incomplete smoking of cigars and cigarettes reduces nicotine intake and thus reduces the additive effect.
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Title
Determination of PAH profiles by GC-MS/MS in salmon processed by four cold-smoking techniques

Full source
Food Additives and Contaminants, 2007, Vol 24, Iss 7, pp 744-757

An analytical method based on gas chromatography/tandem mass spectrometry (GC-MS/MS) (triple quadrupole device) has been developed for quantification of polycyclic aromatic hydrocarbons (PAHs) in smoked salmon. This method was applied to determine PAH concentrations in smoked fish and assess the impact of four industrial smoking processes on their profiles. Two smokehouse temperatures and three smoke-exposure times were applied. All the smoking techniques used lead to acceptable PAH levels: the quantities recovered are 100 times lower than the legal limit (5 mu g kg(-1)) concerning the principal PAH, i.e. Benzo[a]pyrene. To compare different smoking processes, the toxic equivalent quantity (TEQ) approach was chosen. Smouldering leads to the highest TEQ, while liquid smoke leads to the lowest TEQ.
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Title
Analysis of polycyclic aromatic hydrocarbons in vegetable oils combining gel permeation chromatography with solid-phase extraction clean-up

Full source
Food Additives and Contaminants, 2007, Vol 24, Iss 7, pp 758-767

A semi-automatic method for the determination of PAHs in edible oils using a combined gel permeation chromatography/solid-phase extraction (GPC/SPE) clean-up is presented. The method takes advantage of automatic injections using a Gilson ASPEC XL sample handling system equipped with a GPC column (S-X3) and pre-packed silica SPE columns for the subsequent clean-up and finally gas chromatography-mass spectrometry (GC-MS) determination. The method was validated for the determination of PAHs in vegetable oils and it can meet the criteria for the official control of benzo[a]pyrene levels in foods laid down by the Commission of the European Communities. A survey of 69 vegetable oils sampled from the Danish market included olive oil as well as other vegetable oils such as rapeseed oil, sunflower oil, grape seed oil and sesame oil. Levels of benzo[a]pyrene in all the oils were low (< 0.2-0.8 mu g kg(-1)), except for one sample of sunflower oil containing 11 mu g kg(-1) benzo[a]pyrene.
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Title
Characterization and phenanthrene sorption of tea leaf powders

Full source
Journal of Agricultural and Food Chemistry, 2007, Vol 55, Iss 14, pp 5718-5724

The sorption of hydrophobic organic compounds by natural organic matter is mainly regulated by its aromatic and aliphatic fractions, but it is not clear which fraction is more dominant. In this study, six types of Chinese tea leaves (three varieties of tender and three corresponding mature leaves) and their respective brewed ones were analyzed by elemental analysis, C-13 NMR, and Fourier transform infrared attenuated total reflectance. Their sorption of phenanthrene was examined using a batch equilibration technique. The aromatic carbon content of tea leaves reduced while the aliphatic carbon content increased with increasing maturity and brewing. Sorption isotherms by all of the 12 tea sorbents were practically linear, showing a partition type sorption. The phenanthrene K-OC (organic carbon-normalized sorption capacity) of the 12 sorbents ranged from 6960 to 32900 mL/g, which increased with increasing aliphatic carbons and decreasing aromatic carbons in the tea leaves. The dissolved organic matter was released into solution from the sorbents during the sorption process, which could bind phenanthrene in the solution, and thereafter leading to underestimation of sorption capacity of the sorbents, but this did not change the correlation trends between K-OC and functional carbon group content. Aliphatic fractions rather than aromatic moieties regulated the phenanthrene sorption of the tea leaf powders used in this study.
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Title
An aniline-based fiber coating for solid phase microextraction of polycyclic aromatic hydrocarbons from water followed by gas chromatography-mass spectrometry

Full source
Journal of Chromatography A, 2007, Vol 1152, Iss 1-2, pp 168-174

A fiber coating from polyaniline (PANI) was electrochemically prepared and employed for solid phase microextraction (SPME) of some PAHs from water samples. The PANI film was directly electrodeposited on the platinum wire surface in sulfuric acid solution using cyclic voltammetry (CV) technique. The applicability of this coating was assessed employing a laboratory-made SPME device and gas chromatography with mass spectrometry (GC-MS) for the extraction of some PAHs from the headspace of aqueous samples. Application of wider potential range in CV led to a PANI with more stability against the temperature. The homogeneity and the porous surface structure of the film were examined by the scanning electron microscopy (SEM). The study revealed that this polymer is a suitable SPME fiber coating for extracting the selected PAHs. Important parameters influencing the extraction process were optimized and an extraction time of 40 min at 40 degrees C gave maximum peak area, when the aqueous sample was added with NaCl (20%, w/v). The synthesis of the PANI can be carried out conveniently and in a reproducible manner while it is rather inexpensive and stable against most of organic solvents. The film thickness of PANI can be precisely controlled by the number of CV cycles. The resulting thickness was roughly 20 [tm after 20 cycles. At the optimum conditions, the relative standard deviation (RSD) for a double distilled water spiked with selected PAHs at ppb level were 8.80-16.8% (n = 3) and detection limits for the studied compounds were between 0.1-6 pg mL(-1). The performance of PANI was, also, compared with a commercial solid coated-based SPME fiber, carbowax/divinylbenzene (CW/DVB), under similar experimental conditions. (C) 2007 Elsevier B.V. All rights reserved.
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Title
Stir bar sorptive extraction for trace analysis

Full source
Journal of Chromatography A, 2007, Vol 1152, Iss 1-2, pp 54-69

Stir bar sorptive extraction (SBSE) was introduced in 1999 as a solventless sample preparation method for the extraction and enrichment of organic compounds from aqueous matrices. The method is based on sorptive extraction, whereby the solutes are extracted into a polymer coating on a magnetic stirring rod. The extraction is controlled by the partitioning coefficient of the solutes between the polymer coating and the sample matrix and by the phase ratio between the polymer coating and the sample volume. For a polydimethylsiloxane coating and aqueous samples, this partitioning coefficient resembles the octanol-water partitioning coefficient. In comparison to solid phase micro-extraction, a larger amount of sorptive extraction phase is used and consequently extremely high sensitivities can be obtained as illustrated by several successful applications in trace analysis in environmental, food and biomedical fields. Initially SBSE was mostly used for the extraction of compounds from aqueous matrices. The technique has also been applied in headspace mode for liquid and solid samples and in passive air sampling mode. In this review article, the principles of stir bar sorptive extraction are described and an overview of SBSE applications is given.
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Title
Use of compressed fluids for sample preparation: Food applications

Full source
Journal of Chromatography A, 2007, Vol 1152, Iss 1-2, pp 234-246

This review attempts to provide an updated overview (including works published till June 2006) on the latest applications of compressed fluids as sample preparation techniques for food analysis. After a general review of the principles of supercritical fluid extraction (SFE) and pressurized liquid extraction (PLE; also called accelerated solvent extraction, ASE or subcritical water extraction, SWE, when water is employed as extraction solvent), the principal applications of such techniques in the mentioned fields of food and natural products are described, discussing their main advantages and drawbacks. 
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Title
Unmetabolized polycyclic aromatic hydrocarbons in urine as biomarkers of low exposure in asphalt workers

Full source
Journal of Occupational and Environmental Hygiene, 2007, Vol 4, Suppl. 1, pp 100-110

The aim of the study was the assessment of low-level exposure to polycyclic aromatic hydrocarbons ( PAHs) by biological monitoring focusing on measurement of unmetabolized PAHs in urine. Italian asphalt workers ( AW, n = 100) and roadside construction workers ( CW, n = 47) were investigated by measurement of unmetabolized PAHs and 1- hydroxypyrene ( OH-Py) in urine spot samples collected respectively after two days of vacation ( baseline), before and at the end of the monitored workshift, in the second part of the workweek. Personal exposure was also assessed by use of active samplers collecting both vapor- and particulate- phase PAHs. Median airborne levels during the workshift of 15 PAHs ( both vapor and particulate phases), from naphthalene to indeno( 1,2,3-cd) pyrene, ranged from below 0.03 to 426 ng/m(3). Median excretion values of OH-Py in end- shift samples was 690 ng/L for AW and 378 ng/L for CW ( p < 0.01). Urinary low- boiling PAHs were detected in the majority of the samples. Median levels for urinary naphthalene, phenanthrene, fluoranthene, and pyrene in end- shift samples were 117, 50, 8, and 6 ng/L in AW and 104, 19, 5, and 4 ng/L in CW, respectively. Significantly higher levels of most of the unmetabolized compounds were found in AW than in CW. Moreover, in AW samples the urinary excretion of most analytes increased during the work shift ( before- shift vs. End- shift) and the workweek ( baseline vs. Before- shift). Urinary high-boiling PAHs were found in less than 10% of the samples. Significant correlations between airborne and urinary PAHs were observed. The results of this study show that low- boiling unmetabolized PAHs in urine may be suggested as biomarkers of low- level exposure to PAHs.
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Title
Determination of exposure to bitumen and fume from bitumen in the oil industry through determination of urinary 1-hydroxypyrene

Full source
Journal of Occupational and Environmental Hygiene, 2007, Vol 4, Suppl. 1, pp 111-117

Since 1986, Shell routinely monitors occupational exposure of its operators to polycyclic aromatic hydrocarbons ( PAHs) by determination of urinary 1-hydroxypyrene ( 1-HOPyr). Up till now, about 100 different studies in a wide variety of industrial settings, involving more than 4,000 samples in total, have been performed. The upper limit of the 95% confidence interval of background levels of 1- HOPyr in 121 workers without occupational exposure to PAHs was 0.51 mu mol/ mol creatinine ( median 0.11; range < 0.05 to 1.08 mu mol/ mol creatinine). Due to the variation in composition of the PAH mixture ( in particular the ratio between pyrene and carcinogenic PAHs) to which workers may be exposed in different processes and by different routes of exposure, it is not feasible to set a limit value for urinary 1-HOPyr. However, a value of 0.50 mu mol/ mol creatinine can be used as an indicator whether or not occupational exposure to PAHs has occurred. This article focuses on a selection of studies in which operators were potentially exposed to to PAHs from bitumen and fume from bitumen. The selected studies involved manufacturing, maintenance of production facilities, and road tanker loading of bitumen. Studies over a number of years in a bitumen manufacturing plant indicated that exposures to PAHs as measured by 1- hydroxypyrene were not statistically significantly different from control values with median values of approximately 0.10 mu mol/mmol creatinine. However, occasionally values just over the the internal reference value ( up to 0.72 mu mol/ mol creatinine) were observed. Similar observations were made during road tanker loading and maintenance/ cleaning operations although the value of 0.50 mu mol/ mol creatinine was not exceeded in these studies. In several studies multiple pre- and post- shift samples were collected from individual operators during a number of consecutive days. Detailed analysis of the data strongly suggests that small changes over the shift, as seen during loading, manufacturing, and maintenance operations, were due to confounding factors ( such as diet and smoking) rather than occupational exposure to PAHs. Several studies were performed to investigate the role of dermal exposure to PAH in more detail. In these studies industrial hygienists made detailed work observations to assess semi- quantitatively the extent of inhalatory and dermal exposure. In addition, studies in workers digging contaminated soil in which different forms of personal protective equipment providing variable degrees of respiratory and dermal protection during identical tasks, were used to show the effectiveness this equipment. Overal, these studies show that dermal exposure to PAHs may be significant in the total exposure to PAHs and that 1- HOPyr can be used to assess the efficacy of personal protective equipment. With appropriate personal protective equipment, exposure to PAHs, as assessed by the determination of urinary 1- HOPyr, could be reduced to background levels. The contribution of dermal exposure to the total uptake of PAHs, however, proved difficult to quantify exactly. In conclusion, both inhalatory and dermal exposure to PAHs from a variety of sources, including bitumen, can readily be assessed by the determination of 1- HOPyr in urine. Results from biomonitoring indicate that both inhalation and dermal exposure to PAHs during manufacturing and handling of bitumen is negligible.
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Title
Standardized investigation of percutaneous absorption of bitumen emission in humans

Full source
Journal of Occupational and Environmental Hygiene, 2007, Vol 4, Suppl. 1, pp 144-153

The potential for percutaneous absorption of aerosols and vapors of bitumen was investigated in human beings using an experimental chamber. Commercial bitumen B 65 was used to generate the bitumen emissions. The system used for air sampling and analysis permitted the separate evaluation of aerosols and vapors as well as the polycyclic aromatic hydrocarbon ( PAH) concentrations and contents, respectively. N = 10 male nonsmokers were exposed for 8 h with and two of them in addition without a powered air purifying respirator ( PAPR). Quantification of the percutaneous and combined inhaled/ percutaneous absorption was related to the biological monitoring of the PAH metabolites pyrene, chrysene, and phenanthrene in urine. The bitumen emissions in chamber were determined to be 20.4 mg/ m(3) with a vapor content of about 88%. Two subjects stressed by inhalation and percutaneous contact with bitumen showed PAH absorption values of approximately 57% for pyrene and chrysene and about 50% for phenanthrene.
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Title
Case study of worker exposure to coal tar containing paving materials on a routine paving project in Iowa

Full source
Journal of Occupational and Environmental Hygiene, 2007, Vol 4, Suppl. 1, pp 228-232

The potential for unknown exposure of present day highway paving workers to coal tar products is of concern to the asphalt paving industry. A case study describing this type of situation is the subject of this report. The project specifications called for the contractor to pulverize and re- compact the entire 230 mm ( 9 inches) of existing pavement and then pave the pulverized layer with a new HMA layer. Discovery of the presence of mix containing coal tar in the bottom 75 mm ( 3 inches) of the existing pavement led to a redesign of the project. A decision was made to mill only the upper most 75 to 87 mm ( 3 to 3.5 inches) of pavement to isolate the coal tar mix from the workers. Initial analysis of bitumen extracted from cores of the top 88 mm ( 3.5 inches) of pavement did not show the presence of coal tar chemicals. However, samplers mounted on the equipment for 6 hrs during the redesigned milling process showed the presence of coal tar type chemicals extracted from the bitumen coated dust particles captured on the samplers using infrared and GC/ MS analysis.
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Title
Laboratory generated bitumen fumes under standardized conditions. Clean-up scheme and ion trap GC-MS analysis of VOC, semi-volatile and particulate PAH and PASH

Full source
Journal of Occupational and Environmental Hygiene, 2007, Vol 4, Suppl. 1, pp 245-248

This article reports the applicability of an efficient clean-up and enrichment procedure for the determination of polycyclic aromatic compounds (PAC) including polycyclic aromatic hydrocarbons (PAH) and polycyclic aromatic sulfur heterocyclic hydrocarbons (PASH) in the gas and particulate phases in raw bitumen and bitumen fumes by gas chromatography-ion trap mass spectrometry. The scheme includes a liquid-liquid partition to eliminate the aliphatics, a solid phase extraction on SiO2 cartridge to remove the polar compounds and an HPLC fractionation to isolate the aromatic fraction. The purified extract enables the determination of PAH profile from 2 to 7 rings including their methyl derivatives and 3 carcinogenic benzonaphthothiophene isomers. The reproducibility of the method was estimated by analyzing 6 bitumen replicates and is around the 30% overall uncertainty or less. In bitumen fumes generated at 170 degrees C under standardized conditions, VOC and semi- volatile PAH were sampled with XAD-2 tubes and were also determined in six replicates. The VOCs are mainly monoaromatic derivatives (4% of fumes) and aliphatics essentially from C-6 to C-17 (27%). With regards to the particulate phase PAC, the coefficients of variation from 6 replicates are 5-24% for PAHand 6-10% for PASH. Data on VOC and PASH represent new contribution in the characterization of bitumen fumes.
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Title
Mutagenicity and DNA adduct formation by the urban air pollutant 2-nitrobenzanthrone

Full source
Toxicological Sciences, 2007, Vol 98, Iss 2, pp 445-457

2-Nitrobenzanthrone (2-NBA) has recently been detected in ambient air particulate matter. Its isomer 3-nitrobenzanthrone (3-NBA) is a potent mutagen and suspected human carcinogen identified in diesel exhaust. The highest mutagenic activity of 2-NBA tested in Salmonella typhimurium was exhibited in strain TA1538-hSULT1A1 expressing human sulfotransferase (SUIT) 1A1. 2-NBA also induced mutations in Chinese hamster lung V79 cells expressing human N-acetyltransferase 2 or SULT1A1, but no mutagenicity was observed in the parental cell line. DNA adduct formation in vitro was examined in different human cell lines by thin-layer chromatography P-32-postlabeling. Whereas 3-NBA formed characteristic DNA adducts in lung A549, liver HepG2, colon HCT116, and breast MCF-7 cells, 2-NBA-derived DNA adducts were only observed in A549 and HepG2 cells, indicating differences in the bioactivation of each isomer. The pattern of 2-NBA-derived DNA adducts in both cell lines consisted of a cluster of up to five adducts. In HepG2 cells DNA binding by 2-NBA was up to 14-fold lower than by 3-NBA. DNA adduct formation of 2-NBA was also investigated in vivo in Wistar rats treated with a single dose of 2, 10, or 100 mg/kg body weight (bw). No DNA adduct formation was detected at doses of up to 10 mg/kg bw 2-NBA, even though 3-NBA induced DNA adducts at a dose of 2 mg/kg bw. Only after administration of one high dose of 100 mg/kg bw 2-NBA was a low level of DNA adduct formation detected, and then only in lung tissue. Density functional theory calculations for both NBAs revealed that the nitrenium ion of the 3-isomer is considerably more stable (similar to 10 kcal/mol) than that of the 2-isomer, providing a possible explanation for the large differences in DNA adduct formation and mutagenicity between 2- and 3-NBA.
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Title
Determination of 16 polycyclic aromatic hydrocarbons in milk and related products using solid-phase microextraction coupled to gas chromatography-mass spectrometry

Full source
Analytica Chimica Acta, 2007, Vol 596, Iss 2, pp 285-290

A method for the determination of 16 PAHs in milk and related products based on direct immersion-solid phase microextraction (DI-SPME) followed by gas chromatography-mass spectrometry detection (GC-MS) has been developed. The influence of various parameters on PAH extraction efficiency was carefully monitored. Good performance (recovery, precision and quantitation limits) was attained when a PDMS/DVB fiber was immersed in the sample for 60 min at 55 degrees C. Detection limits ranged from 0.003 to 1.5 mu g L-1 at a signal-to-noise ratio of 3, depending on the compound and the sample. The proposed method was successfully applied to infant formulas, milk and related products and the presence of both fluoranthene and pyrene in two samples was confirmed.
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Title
Application of surfactants and microemulsions to the extraction of pyrene and phenanthrene from soil with three different extraction methods

Full source
Analytica Chimica Acta, 2007, Vol 596, Iss 2, pp 312-318

In the present work, the use of surfactants, and oil-in-water (O/W) microemulsions as alternative extractants in accelerated solvent extraction (ASE) for the extraction of polycyclic aromatic hydrocarbons (pyrene and phenanthrene) from soils was investigated. In particular, the effect of each individual component within the microemulsions, i.e., oil phase, surfactant and co-surfactatnt, and extraction conditions on the percentage recovery was systematically studied. When compared to the water and organic solvent, the important findings were that the common surfactant solutions at the concentrations above their critical micelle concentrations (CMC) were shown to enhance the percentage recovery at the lower extraction temperature. Moreover, the highest percentage recovery can be obtained using microemulsion as the extractant. The chemical component within the microemulsions and relative amounts of the oil phase appeared to play a much more significant role in ensuring high percentage recovery. Finally, an overall comparison between the percentage recoveries obtained with ultrasound-assisted extraction (UAE), microwave-assisted extraction (MAE) and ASE using organic solvents, surfactants and microemulsions as extractants was exhibited.
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PAHs were identified and quantified in sediment and water samples from 12 sites in the north-northeast region of the Guanabara Bay. The samples were analyzed by GC-MS to assess the degree of contamination by monitoring the affected ecosystem after an oil spill that occurred in January 18, 2000. Total PAH concentrations ranged from 77 to 7,751 mu g kg(-1) dry weight in surficial sediment samples and from not detected to 1592 ng L-1 in water samples. The majority of sediment samples were classified as highly contaminated (total PAH > 500 mu g kg(-1)) while for water samples the concentration of PAHs was not sufficiently high to induce acute toxicity to aquatic organisms. In comparison with other coastal areas, PAH concentrations in Guanabara Bay are relatively high. The ratios of low molecular weight/high molecular weight (LMW/HMW) PAHs, phenanthrene/anthracene and benzo[a]anthracene/chrysene, are sensitive indicators of the origin of PAH pollution, which have shown to be mostly from fuel combustion in the Guanabara Bay.
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Cloud point extraction (CPE) of three PAHs, anthracene, phenanthrene, and pyrene was performed in an ultrasonic environment with Tergitol TMN-6 as extractant. During the process, surfactant micelle aggregates came out gradually and deposited to form a surfactant-rich phase. Under the ultrasonic condition, an obvious higher phase separation speed was obtained than the process with heating alone. In the comparison with the conventional cloud point extraction process accelerated by centrifugation, the ultrasonic assisted process offered higher recoveries of the three PAHs with a similar or quicker speed, and relative high recoveries were still preserved even in a high initial PAHs concentration of 60 mg/L. Moreover, the water content in the surfactant-rich phase obtained by the ultrasonic process was lower than that by the centrifugation process when the surfactant concentration was lower than 2wt%, leading to a higher preconcentration factor and treatment efficiency in a continuous water treatment process with CPE. Scaling up experiments of the new developed ultrasonic process were performed in the polluted water with different volumes, and recoveries of 80.4%, 92.6%, or 79.3% for anthracene, phenanthrene or pyrene respectively were obtained in 500 mL polluted water, which indicated the process had a great potential to be used in the water treatment in a large scale.
