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G Rychen, S Jurjanz, H Toussaint, C Feidt

Dairy ruminant exposure to persistent organic pollutants and excretion to milk

Animal, 2008, Vol 2, Iss 2, pp 312-323

Human activities produce polluting compounds such as persistent organic pollutants (POPs), which may interact with agriculture. These molecules have raised concern about the risk of transfer through the food chain via the animal product. POPs are characterised by a strong persistence in the environment, a high volatility and a lipophilicity, which lead to their accumulation in fat tissues, These compounds are listed in international conventions to organise the information about their potential toxicity for humans and the environment. The aim of this paper is to synthesise current information on dairy ruminant exposure to POPs and the risk of their transfer to milk. Three major groups of POPs have been considered: the polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs), the polychlorobiphenyls (PCBs) and the polycyclic aromatic hydrocarbons (PAHs). The results show that contamination of fodder and soil by these compounds is observed when they a re exposed to emission sources (steelworks, cementworks, waste incinerators or motorways) compared with remote areas. In general, soil contamination is considered higher than plant contamination. Highest concentrations of POPs in soil may be close to 1000 ng/kg dry matter (DM) for PCDD/Fs, to 10 000 mg/kg DM for PAHs and 100 mu g/kg DM for PCBs. The contamination of milk by POPs depends on environmental factors, factors related to the rearing system (fodder and potentially contaminated soil, stage of lactation, medical state of the herd) and of the characteristics of the contaminants. Transfer rates to milk have been established: for PCBs the rate of transfer varies from 5% to 90%, for PCDD/Fs from 1% to 40% and for PAHs from 0.5% to 8%. The differential transfer of the compounds towards milk is related to the hydrophobicity of the pollutants as well as to the metabolic susceptibility of the compounds.

C Perez, A Velando, I Munilla, M LopezAlonso, D Oro

Monitoring polycyclic aromatic hydrocarbon pollution in the marine environment after the Prestige oil spill by means of seabird blood analysis

Environmental Science & Technology, 2008, Vol 42, Iss 3, pp 707-713

In this study we tested the use of seabird blood as a bioindicator of PAH pollution in the marine environment. Blood cells of breeding yellow-legged gulls (Larus michahellis) were able to track spatial and temporal changes consistent with the massive oil pollution pulse that resulted from the Prestige oil spill. Thus, in 2004, blood samples from yellow-legged gulls breeding in colonies that were in the trajectory of the spill doubled in their total PAH concentrations when compared to samples from unoiled colonies. Furthermore, PAH levels in gulls from an oiled colony decreased,by nearly a third in two consecutive breeding seasons (2004 and 2005). Experimental evidence was gathered by means of an oil-ingestion field experiment. The total concentration of PAHs in the blood of gulls given oil supplements was 30% higher compared to controls. This strongly suggested that measures of PAHs in the blood of gulls are sensitive to the ingestion of small quantities of oil. Our study provides evidence that seabirds were exposed to residual Prestige oil 17 months after the spill commenced and gives support to the nondestructive use of seabirds as biomonitors of oil pollution in marine environments.

AH Rhodes, A Carlin, KT Semple

Impact of black carbon in the extraction and mineralization of phenanthrene in soil

Environmental Science & Technology, 2008, Vol 42, Iss 3, pp 740-745

During the past century, increased biomass burning and fossil fuel consumption have drastically increased the input of black carbon (BC) into the environment, and that has been shown to influence the behavior of organic contaminants in soil. A study was conducted to investigate the effects of BC on the relationship between aqueous hydroxypropyl-beta-cyclodextrin (HPCD) extraction and microbial mineralization (bioaccessibility) of C-14-phenanthrene (10 mg kg(-1)) in four soils amended with 0, 0.1, 0.5, 1, 2.5, and 5% (% dry wt soil) activated charcoal, a type of BC. Mineralisation was monitored over 20 d incubation, within respirometric assays, using an inoculum containing a phenanthrene-degrading pseudomonad and compared to HPCD extraction (24 h) using 50 mM aqueous solution; analyses were conducted after 1, 25, 50, and 100 d soil-phenanthrene contact time. Statistical analyses revealed that for each soil the addition of BC led to significant (P < 0.001) reductions in both HPCD extractability and microbial mineralization. Linear correlations for BC concentrations of 0% (r(2) = 0.95; slope = 0.89) and 0.1% (r(2) = 0.67; slope = 0.95) revealed a highly significant (P < 0.01) relationship between HPCD extractability and total mineralization (20 d), indicating a direct prediction of phenanthrene bioaccessibility by HPCD. However, in soils amended with 0.5, 1, 2.5, and 5% BC exhibited r(2) values ranging 0.51-0.13 and slopes of 2.19-12.73. This study has shown that BC strongly sorbs phenanthrene causing reductions in extractability and,to a lesser extent, bioaccessibility to degrading microorganisms.

L ReySalgueiro, MS GarciaFalcon, E MartinezCarballo, J SimalGandara

Effects of toasting procedures on the levels of polycyclic aromatic hydrocarbons in toasted bread

Food Chemistry, 2008, Vol 108, Iss 2, pp 607-615

Some PAHs, particularly those with a high molecular weight, have been classified as probably carcinogens to humans by the International Agency for Research on Cancer (IARC). The significance of the determination of PAHs is reflected by the special attention of the European Union, which is paying to regulate the maximum allowed levels of PAHs in foodstuffs such as smoked foods. Like other thermally processed foodstuffs, toasted bread can contain these carcinogenic chemicals, not only due to a contamination at source but also during toasting. In order to check PAHs generated from toasting in sandwich bread, several treatment conditions were evaluated: direct toasting (flame-toasting, coal-grilling or gas oven-toasting) or indirect toasting (electric oven-toasting). PAHs were extracted by solid-liquid extraction (SLE) and determined by liquid chromatography with fluorescence detection (LC-FD). Based on the results, the used toasted technique would strongly affect in PAH levels in the final product. No samples obtained by electric oven and toaster were polluted; otherwise the samples toasted by charcoal and flame grilling presented very important levels. Up to 350 mu g/kg of total PAHs were detected in toasted samples by wood flame. Differences between different ways of toasting could be ascribed to deposition of PAHs from smoke. Finally, several commercial toasted samples of bread were tested to determine PAHs. Overall, the PAH levels were very low. Benzo[a]pyrene ranged from no detectable to 0.23 mu g/kg. (c) 2007 Elsevier Ltd. All rights reserved.

YC Wu, Y Teng, ZG Li, XW Liao, YM Luo

Potential role of polycyclic aromatic hydrocarbons (PAHs) oxidation by fungal laccase in the remediation of an aged contaminated soil

Soil Biology & Biochemistry, 2008, Vol 40, Iss 3, pp 789-796

The transformation of PAHs by fungal laccases has been reported but there are no published studies oil the direct application of free laccase in the remediation of PAHs-contaminated soil. Here we report a study in which the transformation of PAHs by a fungal laccase was studied both in reaction mixtures and in soil. Anthracene and benzo(a)pyrene were the most degradable of the 15 US Environmental Protection Agency (EPA) priority PAHs tested. Use of a redox mediator greatly enhanced the oxidation of several PAHs in reaction mixtures and the main intermediates were identified as anthraquinone for anthracene and benzo(a)pyrenyl acetate for benzo(a)pyrene as determined by GC-MS analysis. No significant correlation was found between oxidation and ionization potentials of individual PAHs. Soil microcosms were set up to test the potential of laccase to remediate all aged PAHs-contaminated soil. The laccase transformed the PAHs immediately after it was added to the soil and significant dissimilation of benzo(a)pyrene and toxic-equivalent concentration based on benzo(a)pyrene was observed after incubation for 14 days, indicating the potential of laccase to detoxify the soil. Moreover, extractable laccase activity was completely lost and the biomass of the indigenous microorganisms remained constant in the microcosms at the end of the incubation period, suggesting that the enzyme may have potential as an agent for the efficient and safe cleanup of soil contaminated with PAHs.
GY Zhang, ZJ Cui, J Ling

Supercritical CO2 extraction of PAHs from contaminated soil treated by a composting method

Journal of Liquid Chromatography & Related Technologies, 2008, Vol 31, Iss 5, pp 695-701

The method of supercritical CO2 extraction was used to extract PAHs (phenanthrene, anthracene, pyrene) from contaminated soil treated by a composting method. The effect of various parameters, i.e., pressure, temperature, and modifier solvent on extraction efficiency was investigated through an orthogonal experiment to find the optimal conditions. Under the optimum conditions (30MPa, 120 degrees C, methanol as modifier), the recoveries for PAHs from the sample was measured by GC-MS and found to be greater than 90%.

J Meija, Z Mester

Paradigms in isotope dilution mass spectrometry for elemental speciation analysis

Analytica Chimica Acta, 2008, Vol 607, Iss 2, pp 115-125

Isotope dilution mass spectrometry currently stands out as the method providing results with unchallenged precision and accuracy in elemental speciation. However, recent history of isotope dilution mass spectrometry has shown that the extent to which this primary ratio measurement method can deliver accurate results is still subject of active research. In this review, we will summarize the fundamental prerequisites behind isotope dilution mass spectrometry and discuss their practical limits of validity and effects on the accuracy of the obtained results. This review is not to be viewed as a critique of isotope dilution; rather its purpose is to highlight the lesser studied aspects that will ensure and elevate current supremacy of the results obtained from this method. Crown Copyright (C) 2007 Published by Elsevier B.V. All rights reserved.

B Yao, L Yang

Equilibrium partition of polycyclic aromatic hydrocarbons in cloud point extraction with a silicone surfactant

Journal of Colloid and Interface Science, 2008, Vol 319, Iss 1, pp 316-321

In the cloud point extraction (CPE) process with PEG/PPG-18/18 dimethicone, the flexible chain structure of the silicone surfactant efficiently decreased the water content remaining in the surfactant-rich phase, compared with conventional nonionic surfactants, represented by Triton X-114. Meanwhile, the phase volume ratio of surfactant-rich phase to aqueous phase obtained in the silicone surfactant CPE system was found to be maintained at a low value with increasing surfactant concentration; whereas a rapid increase tendency was commonly observed in that of other nonionic surfactants. Based on these advantages, the equilibrium partition of three polycyclic aromatic hydrocarbons (PAHs), anthracene, phenanthrene and pyrene, was studied in the CPE process with PEGIPPG-18/18 dimethicone. Equilibrium parameters, including preconcentration factor, distribution coefficient and recovery, were determined, and the performance was compared with that of another related CPE research, where Tergitol 15-S-7 was used. Due to the low surfactant-rich phase volume, higher concentrations of the three PAHs in the surfactant-rich phase, and the resulting higher preconcentration factors and distribution coefficients were able to be achieved at the same time. Moreover, the great performance was able to be maintained even at a high surfactant concentration or PAHs initial concentration..
S Fias, S VanDamme, P Bultinck

Multidimensionality of delocalization indices and nucleus independent chemical shifts in polycyclic aromatic hydrocarbons

Journal of Computational Chemistry, 2008, Vol 29, Iss 3, pp 358-366

The aromaticity and local-aromaticity of a large set of PAHs is studied using multicenter delocalization indices from generalized population analysis and the popular nucleus independent chemical shift (NICS) index. A method for the fast computation of the NICS values is introduced, using the so-called pseudo-pi-method. A detailed examination is made of the multidimensional nature of aromaticity. The lack of a good correlation between the NICS and the multicenter delocalization indices is reported and the grounds discussed. It is shown through a thorough statistical analysis that the NICS values arise not only from local aromaticity of the benzenoid rings, but also from other circuits. It is shown that the NICS indices do not reveal the individual aromatic nature of a specific ring, contrary to the delocalization indices. 

JOC JimenezHalla, J Robles, M Sola

Coordination and haptotropic migration of Cr(CO)(3) in polycyclic aromatic hydrocarbons: The effect of the size and the curvature of the substrate

Journal of Physical Chemistry A, 2008, Vol 112, Iss 6, pp 1202-1213

In this work, we study the reaction mechanism of the tricarbonylchromium complex haptotropic rearrangement between two six-membered rings arranged like in naphthalene of four PAHs. It has been found that the reaction mechanism of this haptotropic migration can either occur in a single step or stepwise depending on the interaction between the orbitals of the Cr(CO)(3) and the PAH fragments. Our results show that the size of the cyclic system favors the metal migration whereas the curvature of the organic substrate tends to slow down the rearrangement. We discuss the key factors that help to explain this behavior through orbital and energy decomposition analysis.

Y Yang, B Ligouis, C Pies, P Grathwohl, T Hofmann

Occurrence of coal and coal-derived particle-bound polycyclic aromatic hydrocarbons (PAHs) in a river floodplain soil

Environmental Pollution, 2008, Vol 151, Iss 1, pp 121-129

A PAH contaminated river floodplain soil was separated according to grain size and density. Coal and coal-derived particles from coal mining, coal industry and coal transportation activities were identified by organic petrographic analysis in our samples. Distinct concentrations of PAHs were found in different grain size and density fractions, however, similar distribution patterns of PAHs indicated similar sources. In addition, although light fractions had the mass fraction by weight of less than 5%, they contributed almost 75% of the total PAHs in the soil. PAH concentrations of all sub fractions showed positive correlation with their TOC contents. Altogether, coal and coal-derived particles that were abundant in light fractions could be the dominant geosorbents for PAHs in our samples.
A Palmqvist, LJ Rasmussen, VE Forbes

Relative impact of coexposure compared to single-substance exposure on the biotransformation and toxicity of benzo[a]pyrene and fluoranthene in the marine polychaete Capitella sp I

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 2, pp 375-386

Most biotransformation studies to date have concentrated on single-substance exposures. The biotransformation ability of organisms exposed to a single substance, however, may differ from that of organisms coexposed to binary or complex mixtures. The marine polychaete Capitella sp. I was exposed to either 31 mu g/g dry weight sediment of benzo[a]pyrene (BaP) in a single-substance exposure or to a mixture of 3 1 and 28 mu g/g dry weight sediment of BaP and fluoranthene (Flu), respectively (coexposure). Biotransformation capability and DNA damage were compared between treatments. Worms exposed to BaP alone accumulated total BaP equivalents to a significantly higher degree than coexposed worms (final body burden: 117.14 +/- 3.52 mu g BaP equivalents/g dry wt tissue and 69.78 +/- 8.58 mu g BaP equivalents/g dry wt tissue, respectively), probably because of a higher degree of BaP biotransformation in the latter. In addition, a larger percentage of the accumulated BaP equivalents was in the form of parent compound in worms exposed to BaP alone compared to coexposed worms on day 10 (87 and 56%, respectively). In coexposed worms, Flu was both accumulated and biotransformed to a considerably greater degree than BaP (final Flu body burden: 181.85 +/- 18.46 mu g Flu equivalentsig dry wt tissue, 24% as parent compound). Neither treatment resulted in significant effects oil growth or DNA damage. The present study shows that the extent to which bioaccumulation factors estimated from single-substance exposures have relevance for the field situation will depend oil the degree to which accumulation is influenced by the presence of other contaminants. These results therefore are relevant for assessing risks from contaminated sediments.

D Schiedek, B Sundelin, JW Readman, RW Macdonald

Interactions between climate change and contaminants

Marine Pollution Bulletin, 2007, Vol 54, Iss 12, pp 1845-1856

There is now general consensus that climate change is a global threat and a challenge for the 21st century. More and more information is available demonstrating how increased temperature may affect aquatic ecosystems and living resources or how increased water levels may impact coastal zones and their management. Many ecosystems are also affected by human releases of contaminants, for example from land based sources or the atmosphere, which also may cause severe effects. So far these two important stresses on ecosystems have mainly been discussed independently. The present paper is intended to increase awareness among scientists, coastal zone managers and decision makers that climate change will affect contaminant exposure and toxic effects and that both forms of stress will impact aquatic ecosystems and biota. Based on examples from different ecosystems, we discuss risks anticipated from contaminants in a rapidly changing environment and the research required to understand and predict how on-going and future climate change may alter risks from chemical pollution.
BM Coppotelli, A Ibarrolaza, MT DelPanno, IS Morelli

Effects of the inoculant strain Sphingomonas paucimobilis 20006FA on soil bacterial community and biodegradation in phenanthrene-contaminated soil

Microbial Ecology, 2008, Vol 55, Iss 2, pp 173-183

he effects of the inoculant strain Sphingomonas paucimobilis 20006FA (isolated from a phenanthrene-contaminated soil) on the dynamics and structure of microbial communities and phenanthrene elimination rate were studied in soil microcosms artificially contaminated with phenanthrene. The inoculant managed to be established from the first inoculation as it was evidenced by denaturing gradient gel electrophoresis analysis, increasing the number of cultivable heterotrophic and PAH-degrading cells and enhancing phenanthrene degradation. These effects were observed only during the inoculation period. Nevertheless, the soil biological activity (dehydrogenase activity and CO2 production) showed a late increase. Whereas gradual and successive changes in bacterial community structures were caused by phenanthrene contamination, the inoculation provoked immediate, significant, and stable changes on soil bacterial community. In spite of the long-term establishment of the inoculated strain, at the end of the experiment, the bioaugmentation did not produce significant changes in the residual soil phenanthrene concentration and did not improve the residual effects on the microbial soil community.

T Hosoya, N Harada, J Mimura, H Motohashi, S Takahashi, O Nakajima, M Morita, S Kawauchi, M Yamamoto, Y FujiiKuriyama

Inducibility of cytochrome P450 1A1 and chemical carcinogenesis by benzo[a]pyrene in AhR repressor-deficient mice

Biochemical and Biophysical Research Communications, 2008, Vol 365, Iss 3, pp 562-567

AhR repressor (AhRR) is an AhR-related bHLH-PAS transcription factor. It is known to repress AhR transcription activity in a competitive manner. To examine AhRR functions in mice, we produced AhRR-deficient mice by gene knockout. AhRR(-/-) mice were born in normal Mendelian proportions, grew well, and were fertile. AhR(-/-) mice exhibited higher levels of Cyp1a1 (Cytochrome P450 1A1) mRNA induction in the skin, stomach and spleen than wild-type mice, while expression of Cyp1a1 mRNA was not significantly altered in the liver, lung, heart or other tissues, suggesting that ''super-induction'' of Cyp1a1 mRNA expression in AhRR(-/-) mice occurs in a tissue specific manner. AhRR(-/-) mice displayed a delayed response to skin carcinogenesis caused by benzo[a]pyrene. Since CYP1A1 is involved in the metabolic activation and detoxification of chemical carcinogens, these results suggest that overexpression of CYP1A1 shifts the balance of the metabolic activities in the skin of AhRR(-/-) mice in favor of the detoxification of carcinogens.
EP Mateus, MDRG daSilva, AB Ribeiro, PJ Marriott

Qualitative mass spectrometric analysis of the volatile fraction of creosote-treated railway wood sleepers by using comprehensive two-dimensional gas chromatography

Journal of Chromatography A, 2008, Vol 1178, Iss 1-2, pp 215-222

The volatile composition of 20-year-old out-of-service creosote-treated railway wood sleepers was studied. The emitted volatile fraction was collected by means of dynamic purge-and-trap concentration at ambient temperature, and analyzed by comprehensive two-dimensional gas chromatography (GC x GC) hyphenated with mass spectrometric detection systems, using quadrupole (GC x GC/qMS) and time-of-flight (GC x GC/ToF-MS) mass analyzers and selective nitrogen-phosphorus detection (GC x GC-NPD). The analysis of mass spectrometry data and GC x GC retention time allowed the tentative identification of about 300 compounds based on spectrometric data and positioning of each compound in the GC x GC plot. Major important headspace components are polyaromatic hydrocarbons, phenols and benzene derivatives, hydrocarbons and heterocyclic compounds containing nitrogen, sulphur or oxygen atoms. Many of the reported compounds are listed as belonging to toxicological substance classes which have been related to harmful health effects. GC x GC provides greater speciation and evidence of composition heterogenicity of the sample than one-dimensional GC analysis, thus allowing to better demonstrate its potential toxicity. Data obtained by specific detection systems for N-heterocycles assisted mass data interpretation assignments. The enhanced separation power obtained after GC x GC compared to one-dimensional gas chromatography (1D-GC) together with spectral deconvolution and correlation with physical-chemical data, allowed the identification of complex isomer clusters, as demonstrated for alkylquinolines, and applied also to alkylphenols, alkylbenzenes and alkylnaphthalenes.
PG Stevenson, S Kayillo, GR Dennis, RA Shalliker

Effects of pi-pi interactions on the separation of PAHs on phenyl-type stationary phases

Journal of Liquid Chromatography & Related Technologies, 2008, Vol 31, Iss 3, pp 324-347

Phenyl-type stationary phase surfaces are useful for the separation of highly aromatic compounds because of the extensive intermolecular forces between the -electron systems. For this reason, we studied the retention behaviour and selectivity of polycyclic aromatic hydrocarbons (PAHs) on Synergi polar-RP and Cosmosil 5PBB chromatography columns using methanol/water, acetonitrile/water, benzene spiked (0.5%) methanol/water, and benzene spiked (0.5%) acetonitrile/water mobile phases. These four solvent systems were employed because pi-pi interactions between the aromatic solute (i.e., PAH) and the aromatic stationary phase should be inhibited in mobile phases that are also pi electron rich, and hence a competitor for the analyte. Our results showed that the acetonitrile mobile phases were substantially stronger eluents than the methanol mobile phases, which was consistent with the premise that retention of aromatic compounds is sensitive to pi-pi interactions. Aside from changes in absolute retention, selectivity of the PAHs was also generally greater in methanol rather than acetonitrile mobile phases because the methanol did not attenuate the pi-pi bonding interactions between the PAH and the stationary phase; but, despite this, the retention behaviour of the Synergi polar-RP column was similar to that observed on C-18 columns. The excessive retention times of the Cosmosil 5PBB column were decreased dramatically when acetonitrile was used as the mobile phase; however, selectivity between structural isomers was lost.

P Nagy, J Fekete, VK Sharma

Monofluorinated polycyclic aromatic hydrocarbons: Surrogate standards for HPLC analysis of surface water and sediment samples

Journal of Liquid Chromatography & Related Technologies, 2008, Vol 31, Iss 2, pp 240-249

A study was conducted to demonstrate the potential use of selected F-PAHs, 1-fluoronaphthalene (F-Np), 1-fluoropyrene (F-Py), and 9-fluorobenzo(k)fluoranthene (F-BkF1), as surrogate standards (SSs) in the analysis of PAHs in surface and sediment samples from the Danube River, Hungary. An accelerated solvent extraction (ASE) process followed by a high performance liquid chromatography (HPLC) technique was applied. Recoveries of selected F-PAHs and corresponding PAHs were generally good and similar within experimental errors. However, recovery of F-Np in surface water was poor (29.2%), and F-Py could not be extracted from sediment samples. The results indicate that only F-Py and F-BkFl were suitable SSs for surface water samples while F-Np and F-BkFl showed potential as SSs for sediments.

CK Chan, X Yao

Air pollution in mega cities in China

Atmospheric Environment, 2008, Vol 42, Iss 1, pp 1-42

Due to its rapidly expanding economic and industrial developments, China is currently considered to be the engine of the world's economic growth. China's economic growth has been accompanied by an expansion of the urban area population and the emergence of a number of mega cities since the 1990. This expansion has resulted in tremendous increases in energy consumption, emissions of air pollutants and the number of poor air quality days in mega cities and their immediate vicinities. Air pollution has become one of the top environmental concerns in China. Currently, Beijing, Shanghai, and the Pearl River Delta region including Guangzhou, Shenzhen and Hong Kong, and their immediate vicinities are the most economically vibrant regions in China. They accounted for about 20% of the total GDP in China in 2005. These are also areas where many air pollution studies have been conducted, especially over the last 6 years. Based on these previous studies, this review presents the current state of understanding of the air pollution problems in China's mega cities and identifies the immediate challenges to understanding and controlling air pollution in these densely populated areas.
N Ahmed, AS AlOmair, M AlSinan, S AlKandari, Z AlBallam

Assessment of the levels of benzo-a-pyrene in olive oil in the State of Kuwait

Kuwait Journal of Science & Engineering, 2007, Vol 34, Iss 2A, pp 123-132

Kuwait, like many of the Arabian Gulf countries, imports most of its olive oil requirements from a variety of countries. The present study was carried out to make a preliminary assessment of the status of olive oil in the Kuwaiti market using appropriate method. Spanish olive oil, which is highly consumed in Kuwaiti food, was found contaminated with benzo(a)pyrene. Pomace virgin and extra virgin oil were collected from supermarket shelves and analyzed. The analytical method proposed by de Vos and van Dokkum including saponification, clean-up by silica gel, alumina and florasil, prior to high-resolution gas chromatography/mass spectrometry was modified for benzo(a)pyrene analysis of a large number of samples in the shortest possible time. The method was employed to conduct a preliminary survey of the olive oil market in Kuwait. Because of the low detection level, the single ion monitoring mass spectra was used for quantitative determination. Quality control measures were incorporated into the analytical procedure to ensure good performance during sample preparation and analyses. Deuterated internal standard having four ions was spiked at the level of 1.0 microgram in each sample. The level of benzo(a)pyrene varied between 2 to 39 ppb in pomace olive oil. Extra virgin and virgin olive oil showed negative results for benzo (a) pyrene.

S GarciaAlonso, RM PerezPastor, ML SevillanoCastano, O Escolano, FJ GarciaFrutos

Influence of particle size on the quality of PAH concentration measurements in a contaminated soil

Polycyclic Aromatic Compounds, 2008, Vol 28, Iss 1, pp 67-83

The study of PAHs in soil requires optimized analytical methods that assess reliable concentration measurements. In this study, uncertainties in the analytical measurements of selected PAH concentrations from contaminated soil have been evaluated. Sample soil came from an old gaswork site. Chromatographic analyses were done by HPLC with a fluorescence detector and extraction procedures were optimized by studying sample load, extraction time, solvent volume and extraction solvent. PAH concentration was also studied in seven size fractions (<0.05, 0.05-0.1, 0.1-0.2, 0.2-0.5, 0.5-1, 1-2, 2-4 and >4 mm) in the contaminated soil. Relative abundance of ring grouped PAH showed different distribution patterns among particle size fractions in which light and heavy PAH were enriched in coarse and fine material, respectively. A comparison was performed between data obtained with and without grinding each particle fraction before analysis, which includes an evaluation of the main uncertainty components involved in the procedure. Relative uncertainties between 10 and 20% were estimated depending on the PAH studied, when ground and low grain size were investigated; uncertainty contributions were increased according to grain size increases for samples that were not ground. This behavior depended on the volatility of PAH measured.

ZQ Cai, YX Zhu, Y Zhang

Simultaneous determination of dissolved anthracene and pyrene in aqueous solution by synchronous fluorimetry

Spectrochimica Acta Part A - Molecular and Biomolecular Spectroscopy, 2008, Vol 69, Iss 1, pp 130-133

A synchronous fluorimetry for simultaneous determination of dissolved anthracene and pyrene in aqueous solution has been established. The linear ranges for determination of dissolved anthracene and pyrene were 1.00 x 10(-8) to 4.50 x 10(-7) mol L-1 and 5.00 x 10(-9) to 6.50 x 10(-7) mol L-1, and the limits of detection (LOD) for anthracene and pyrene were 2.23 x 10(-9) and 8.24 x 10(-10) mol L-1 with relative standard deviations (R.S.D.) of 2.90 and 2.34% (n = 5), respectively. Satisfactory results were obtained when the established method was used to simultaneously determine anthracene and pyrene in spiked water samples.
K Timmermann, GT Banta, AR Johnsen, O Andersen

Effects of the polychaetes Arenicola marina and Nereis diversicolor on microbial pyrene mineralization

Aquatic Microbial Ecology, 2008, Vol 50, Iss 2, pp 197-207

The effects of 2 polychaetes, Nereis diversicolor and Arenicola marina, on the microbial mineralization of the organic contaminant pyrene were followed over 44 d. We also examined whether the effect of the polychaetes was caused by enhanced oxygen supply, altered pyrene bioavailability and/or a changed abundance or activity of pyrene-degrading bacteria. The presence of polychaetes enhanced microbial pyrene mineralization by 180 to 200 % compared with defaunated sediment. Collectively, the replicates of the different treatments showed that mineralization rates were positively correlated with the amount of oxidized sediment, which comprised mainly the 3 mm surface layer and zones around burrows (burrow sediment). The biogenic sediment structures had similar mineralization potential and abundance of pyrene-degrading bacteria as surface sediments. Pyrene mineralization potential in bulk (reduced and presumably anoxic) sediment was significantly lower than for surface and burrow sediments. However, when the bulk sediments were oxidized, mineralization rates increased rapidly. Collectively, these data indicate that oxygen availability controlled pyrene mineralization in these experiments. On the other hand, the presence of the polychaetes significantly reduced the bioavailability of pyrene to the microbial degraders. Pyrene bioavailability in burrow sediment was always lower than the bioavailability in both surface and bulk sediments. In addition, N. Diversicolor and especially A. Marina decreased the bioavailability of pyrene in surface sediments compared with that of surface sediments in the non-bioturbated control. In conclusion, these polychaetes enhanced microbial pyrene mineralization significantly and this enhancement seemed to be caused by the increased oxygen supply due to burrow construction and irrigation. In contrast, these worms decreased pyrene bioavailability and, hence, counteracted to some extent the stimulating effect of irrigation.

AM Desai, RL Autenrieth, P DimitriouChristidis, TJ McDonald

Biodegradation kinetics of select polycyclic aromatic hydrocarbon (PAH) mixtures by Sphingomonas paucimobilis EPA505

Biodegradation, 2008, Vol 19, Iss 2, pp 223-233

Many contaminated sites commonly have complex mixtures of PAHs whose individual microbial biodegradation may be altered in mixtures. Biodegradation kinetics for fluorene, naphthalene, 1,5-dimethylnaphthalene and 1-methylfluorene were evaluated in sole substrate, binary and ternary systems using Sphingomonas paucimobilis EPA505. The first order rate constants for fluorene, naphthalene, 1,5-dimethylnaphthalene, and 1-methylfluorene were comparable; yet Monod parameters were significantly different for the tested PAHs. S. Paucimobilis completely degraded all the components in binary and ternary mixtures; however, the initial degradation rates of individual components decreased in the presence of competitive PAHs. Results from the mixture experiments indicate competitive interactions, demonstrated mathematically. The generated model appropriately predicted the biodegradation kinetics in mixtures using parameter estimates from the sole substrate experiments, validating the hypothesis of a common rate-determining step. Biodegradation kinetics in mixtures were affected by the affinity coefficients of the co-occurring PAHs and mixture composition. Experiments with equal concentrations of substrates demonstrated the effect of concentration on competitive inhibition. Ternary experiments with naphthalene, 1,5-dimethylnaphthalene and 1-methylfluorene revealed delayed degradation, where depletion of naphthalene and 1,5-dimethylnapthalene occurred rapidly only after the complete removal of 1-methylfluorene. The substrate interactions observed in mixtures require a multisubstrate model to account for simultaneous degradation of substrates. PAH contaminated sites are far more complex than even ternary mixtures; however these studies clearly demonstrate the effect that interactions can have on individual chemical kinetics. Consequently, predicting natural or enhanced degradation of PAHs cannot be based on single compound kinetics as this assumption would likely overestimate the rate of disappearance.

YC Wu, YM Luo, DX Zou, JZ Ni, WX Liu, Y Teng, ZG Li

Bioremediation of polycyclic aromatic hydrocarbons contaminated soil with Monilinia sp.: degradation and microbial community analysis

Biodegradation, 2008, Vol 19, Iss 2, pp 247-257

Microcosms were set up with a PAHs-contaminated soil using biostimulation (addition of ground corn cob) and bioaugmentation (inoculated with Monilinia sp. W5-2). Degradation of polycyclic aromatic hydrocarbons and microbial community were examined at the end of incubation period. After 30 days, bioaugmented microcosms showed a 35 +/- 0% decrease in total PAHs, while biostimulated and control microcosms showed 16 +/- 9% and 3 +/- 0% decrease in total PAHs, respectively. Bioaugmented microcosms also revealed 70 +/- 8% and 72 +/- 2% decreases in benzo[a]pyrene and anthracene, respectively, while the values for biostimulated and control microcosms were much lower. Detoxification of soils in bioaugmented microcosms was confirmed by genetic toxicity assay, suggesting important role of fungal remediation. Molecular fingerprint profiles and selective enumeration showed biostimulation with ground corn cob increased both number and abundance of indigenous aromatic hydrocarbons degraders and changed microbial community composition in soil, which is beneficial to natural attenuation of PAHs. At the same time, bioaugmentation with Monilinia strain W5-2 imposed negligible effect on indigenous microbial community. This study suggests that fungal remediation is promising in eliminating PAHs, especially the part of recalcitrant and highly toxic benzo[a]pyrene, in contaminated soil. It is also the first description of soil bioremediation with Monilinia sp.

B Pan, S Ghosh, BS Xing

Dissolved organic matter conformation and its interaction with pyrene as affected by water chemistry and concentration

Environmental Science & Technology, 2008, Vol 42, Iss 5, pp 1594-1599

Water chemistry and concentration of dissolved organic matter (DOM) have been reported to affect DOM conformation and binding properties with hydrophobic organic contaminants (HOCs). However, relationship between DOM conformation and its binding properties remains unclear. We designed a multibag equilibration system (MBES) to investigate the variation of carbon-normalized sorption coefficients (K-DOC) of pyrene at different DOM concentrations based on an identical free solute concentration at different pHs and in the presence of Al ions. In addition, we studied the conformation of DOM under different conditions via atomic force microscopy (AFM) imaging, dynamic light scattering, and zeta potential measurements. Zeta potential measurements indicated that intra- and intermolecular interaction was facilitated at low pH or with the presence of Al ions, and a more organized molecular aggregate (such as a micelle-like structure) could form, thus, enhancing KDOC. As DOM concentration increased, DOM molecular aggregation was promoted in a way reducing KDOC. This research is a first attempt to correlate DOM conformation with K-DOC. Aggregation of DOM molecules resulting from increased zeta potential (less negative) generally led to an increased K-DOC. Further study in this area will provide valuable information on HOC-DOM interactions, thus, leading to more accurate predictions of KDOC.

JH Kwon, BI Escher

A modified parallel artificial membrane permeability assay for evaluating the bioconcentration of highly hydrophobic chemicals in fish

Environmental Science & Technology, 2008, Vol 42, Iss 5, pp 1787-1793

Low cost in vitro tools are needed at the screening stage of assessment of bioaccumulation potential of new and existing chemicals because the number of chemical substances that needs to be tested highly exceeds the capacity of in vivo bioconcentration tests. Thus, the parallel artificial membrane permeability assay (PAMPA) system was modified to predict passive uptake/ elimination rate in fish. To overcome the difficulties associated with low aqueous solubility and high membrane affinity of highly hydrophobic chemicals, we measured the rate of permeation from the donor poly(dimethylsiloxane) (PDMS) disk to the acceptor PDMS disk through aqueous and PDMS membrane boundary layers and term the modified PAMPA system ''PDMS-PAMPA''.Twenty chemicals were selected for validation of PDMS-PAMPA. The measured permeability is proportional to the passive elimination rate constant in fish and was used to predict the ''minimum'' in vivo elimination rate constant. The in vivo data were very close to predicted values except for a few polar chemicals and metabolically active chemicals, such as pyrene and benzo[a]pyrene. Thus, PDMS-PAMPA can be an appropriate in vitro system for nonmetabolizable chemicals. Combination with metabolic clearance rates using a battery of metabolic degradation assays would enhance the applicability for metabolizable chemicals.

S Einsporn, A Koehler

Electron-microscopic localization of lipophilic chemicals by an antibody-based detection system using the blue mussel Mytilus edulis as a model system

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 3, pp 554-560

Identification of lipophilic chemicals requires the development of new techniques to detect these compounds at the cellular and subcellular levels. To address this issue, we have developed a combinational protocol using antibodies directed against chemicals together with a multiple signal amplification system (catalyzed signal amplification/gold-substituted silver-intensified peroxidase) to detect the lipophilic compounds at their subcellular sites of accumulation by transmission electron microscopy. As a model organism, we exposed the blue mussel Mytilus edulis to the polycyclic aromatic hydrocarbon phenanthrene and the polychlorinated biphenyl mixture Aroclor 1254 for up to 10 d. The aim of these exposure experiments was to analyze the cellular targets and sites of accumulation in the digestive system by transmission electron microscopy. The endo-lysosomal system of digestive cells and mitochondria of epithelial cells appeared to be the preferred accumulation sites for the lipophilic compounds studied. The antibody-based approach to detect lipophilic chemicals provides an important insight into the pathways of uptake and accumulation as well as mechanisms of toxicity.

W Hunter, YP Xu, F Spurlock, J Gan

Using disposable polydimethylsiloxane fibers to assess the bioavailability of permethrin in sediment

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 3, pp 568-575

Pyrethroid insecticides are widely used in both agricultural and urban environments. Pyrethroids have been frequently detected in California, USA, stream bed sediments. Pyrethroids are strongly hydrophobic so their bioavailability is determined by their sorption to sediment. In the present study, we used disposable polydimethylsiloxane (PDMS) fibers to sample from the freely dissolved (effective) pertmethrin concentration that governs bioaccumulation and toxicity, and tested the correlation of those measurements with uptake by Chironomus tentans. In sediments that were incrementally diluted with silica sand, both PDMS fiber and organic carbon (OC) normalized sediment concentrations were highly correlated with C. Tentans permethrin uptake. However, for multiple sediments with OC ranging from 1.4 to 27%, C. Tentans permethrin uptake showed a better correlation with PDMS fiber concentrations than sediment OC-normalized concentrations. We conclude that the qualitative properties of sediment OC influence permethrin phase distribution and therefore the bioavailability of permethrin in sediment-water systems. Consequently selective methods such as PDMS fibers yield improved estimates of bioaccumulation and toxicity as such methods detect freely dissolved permethrin concentrations in the sediment.

YJ Bai, XQ Li, WX Liu, S Tao, L Wang, JF Wang

Polycyclic aromatic hydrocarbon (PAH) concentrations in the dissolved, particulate, and sediment phases in the Luan River watershed, China

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 4, pp 365-374

Water and sediment samples were collected from the Luan River and its 5 tributaries to determine polycyclic aromatic hydrocarbons (PAHs) concentrations in dissolved, particulate, and sediment phases. The Luan River watershed, located in northeastern Hebei province, provides water to population centers such as Tianjian and Tangshan. Sampling locations were chosen at areas not under direct influence of industrial activities to examine the ''background'' PAH contamination across the watershed. PAH concentrations in the dissolved, particulate, and sediment phases ranged from 11.5 ng/L to 171.5 ng/L, 152.8 ng/g. D.w. To 1372.3 ng/g d.w., and 6.7 to 1585.7 ng/g d.w., respectively. Low molecular weight PAHs (with 2 to 3 rings) dominated the dissolved and particulate phases, whereas medium and high molecular weight PAHs (with 4 to 6 rings) dominated the sediment phase. The isomer ratios of PAHs in sediments indicated that PAHs in Luan River originated from combustion processes and those PAHs underwent long-distance transport.

JX Zhang, YW Ni, M Yang, HJ Zhang, Q Zhang, JP Chen

Characterization and distribution of PAHs in surface sediments of Daliao River, China

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 4, pp 375-381

The concentrations of 16 priority pollutant PAHs in the samples of Daliao River were analyzed by a method based on Soxhlet extraction, solid-phase extraction clean-up and high performance liquid chromatography-programmable fluorescence/ultra violet detection. The total concentrations of PAHs in Daliao River ranged from 267.9 ng/g to 9,212 ng/g. The highest concentration of PAHs was 9,212 ng/g at the Station 24 (Anshan Railroad Bridge), and the lowest 267.9 ng/g at the Station 19 (Estuary). Compared with the total concentrations of PAHs of rivers in other parts of the world, the degree of contamination of Daliao River by PAHs was moderate to high. Specific compounds or groups of PAHs have been used as molecular markers to differentiate petrogenic and pyrogenic origin. The results showed that the main sources of PAHs in Daliao River were pyrolytic inputs such as combustion of coal, wood and petrogenic chemicals. The data was also compared by mean of two guideline values, an effects range-low (ER-L) and effects range-medium (ER-M), to assess the potential biological effects of the sediment adsorbed PAHs. It showed that the PAHs in some sites of Daliao River would exert adverse biological effects.

J Hu, WX Liu, JL Chen, YS Fan, BS Xing, H Kang, S Tao

Distribution and property of polycyclic aromatic hydrocarbons in littoral surface sediments from the Yellow Sea, China

Journal of Environmental Science and Health Part A - Toxic/Hazardous Substances & Environmental Engineering, 2008, Vol 43, Iss 4, pp 382-389

Spatial distribution, composition and possible source of 10 parent PAHs in littoral surface sediments from the Yellow Sea were investigated. The total PAHs concentrations varied from 12.4 to 8294.0 mu g/kg dry weights, and the sites with the highest levels were all located in Dalian Bay. At most sampling sites, PAH components with moderate and high molecular weights were dominant, while percentage of low molecular weight species was higher at a few sites close to several harbor cities. The specific ratios of paired PAH isomeric compounds for source apportionment suggested that various pyrolytic procedures were the major origin in the Yellow Sea, whereas petrogenic cause only occurred at a small number of the monitoring sites. The averaged effect rang low (ERL) quotient for the studied PAH components was generally below the threshold value of 1.0 in most sea areas, indicated that the potential ecological risks of PAHs contamination in surface sediments were normally not high in the Yellow Sea, however, the situation in Dalian Bay should be cautioned due to the high mean ERL quotient.

D Dabrowska, A KotWasik, J Namiesnik

Stability studies of selected polycyclic aromatic hydrocarbons in different organic solvents and identification of their transformation products

Polish Journal of Environmental Studies, 2008, Vol 17, Iss 1, pp 17-24

One of the problems in an HPLC laboratory is the preservation of samples and extracts prior to analysis without any changes. It has been found that degradation processes cannot be eliminated entirely, but they can be slowed down considerably. Photodegradation kinetics of fluorene, anthracene and benzo(a)pyrene were studied in various organic solvents. Solvents known as good media to store PAHs for a long time were selected with respect to avoid degradation. In the case of fluorene, 9-fluorenone and 9-hydroxyfluorene were detected as main photoproducts. Formation of anthraquinone and 1,8-dihydroxyanthraquinone during the degradation of anthracene was observed. Benzo(a)pyrene-4,5-dihydrodiol and one of the isomers. Of hydroxy-BaP-dione as products of benzo(a)pyrene photodegradation have been identified.

GA Plaza, K Lukasik, J Wypych, G NaleczJawecki, C Berry, RL Brigmon

Biodegradation of crude oil and distillation products by biosurfactant-producing bacteria

Polish Journal of Environmental Studies, 2008, Vol 17, Iss 1, pp 87-94

Biodegradation of crude oil and 7 different distillation products by Ralstonia picketti SRS and Alcaligenes piechaudii SRS was investigated. Crude oil degradation was above 80% after incubation of 20 days for both strains and their mixture. Removal of short/long alkanes and BTEX investigated was different, from 97% (for hexane degraded by the mixture of the isolates) to 22% (for tridecane degraded by Alcaligenes piechaudii SRS). Hexadecane, pristane and cyclohexane were degraded with high efficiency between 72-91%. Among BTEX, toluene was degraded very well by both strains and their mixture. Benzene and m+p-xylenes were efficiently degraded by the mixture of the isolates, 78% and 87%, respectively. Degradation of light boiling fractions achieved 80-100%. On the other hand, degradation removal of heavy, high boiling fractions was lower, and reached between 10-81 %. The mixture of the isolates enhanced slightly the degradation efficiency of crude oil and its distillation products. Changes in crude oil toxicity as a function of biodegradation activity were also undertaken. Slight luminescence inhibition as a measure of toxicity was found during the experiment time. The samples were not found to be toxic to Vibrio fisheri during the crude oil biodegradation. The luminescence inhibition could be due to the presence of toxic intermediates produced during biodegradation.

B Stefano, C Ilaria, F Silvano

Cholinesterase activities in the scallop Pecten jacobaeus: Characterization and effects of exposure to aquatic contaminants

Science of the Total Environment, 2008, Vol 392, Iss 1, pp 99-109

Nearshore marine environments of industrialized countries are increasingly threatened by anthropogenic pollution. It is therefore a priority task to investigate the sensitivity of new ecotoxicological warning signals of the occurrence and effects of aquatic pollutants. The main aims of the present study were: 1) to characterize the biochemical properties of ChEs in tissues of the bivalve Pecten jacobaeus, using different specific substrates and selective inhibitors; 2) to measure sensitivity of ChE activities to in vitro exposure to the OPs azamethiphos and DFP and to the heavy metals cadmium and zinc. Our final aim was to carry out a preliminary evaluation of the suitability of ChEs measurement in tissues of the scallop for monitoring marine environmental quality and neurotoxic compounds contamination in the Mediterranean Sea. Responses to specific inhibitors have suggested that ChEs in adductor muscle share many characteristics with vertebrate acetylcholinesterase. Dose-dependent inhibition of ChE was observed in response to in vitro exposure to environmental contaminants such as cadmium and azamethiphos. Sensitivity to zinc and DFP was lower. ChEs in P. Jacobaeus might therefore have potential as a sensitive biomarker for monitoring marine pollution. Results of the present study will be useful to focus further experiment of exposure to pollutants under in vivo conditions. Capsule: Cholinesterase activities in scallop Pecten jacobaeus were observed to be sensitive to contaminants in vitro and may therefore have potential as biomarkers for monitoring water pollution.
YQ Tao, SZ Zhang, ZJ Wang, RH Ke, XQ Shan, P Christie

Biomimetic accumulation of PAHs from soils by triolein-embedded cellulose acetate membranes (TECAMs) to estimate their bioavailability

Water Research, 2008, Vol 42, Iss 3, pp 754-762

A new passive sampling device (PSD), a triolein-embedded cellulose acetate membrane (TECAM), was used to biomimetically accumulate naphthalene, phenanthrene, pyrene and benzo[a]pyrene from ten spiked soils and a soil spiked with different concentrations of these polycyclic aromatic hydrocarbons (PAHs). TECAM exposure conditions were optimized. The quantities of PAHs accumulated by TECAMs were positively and linearly related to their concentrations in the soil. PAHs accumulated by TECAMs were negatively related to soil organic matter (SOM) and positively related to the dissolved organic carbon (DOC) according to the results obtained from ten spiked soils. Aging time (1-150 days) had a significant effect on accumulation of PAHs by TECAMs. A good linear relationship (R-2 = 0.970-0.993) was observed between TECAM-accumulated PAHs and PAHs accumulated by earthworms (Eisenia andrei). The data indicate that TECAM represents a useful surrogate to estimate the bioavailability of PAHs and perhaps other hydrophobic organic contaminants (HOCs) in soils.
U Zoller

Distribution profiles of endocrine disrupting PAHs/APEOs in river sediments: is there a potential ecotoxicological problem?

Water Science and Technology, 2008, Vol 57, Iss 2, pp 237-242

The endocrinic/mutagenic potencies of the endocrine disrupting chemicals (EDCs) PAHs, alkylphyenol ethoxylates (APEOs) and their metabolites are well documented. Less so is the endocrinic ecotoxicological/health risk potential of these persistent organic pollutants (POPs) in river sediments. From similar to 5 x 10(8) m(3)/y of sewage produced in Israel, similar to 70% are reused, mainly in agriculture, following a conventional activated sludge treatment (AST). A major related question is: does this practice conform to sustainability? We have found the APEOs concentration profiles of Israel's rivers/streams, Mediterranean Sea coastal water and groundwater, to be 12.5-74.6, 4.5-25.0 and trace 2 20.2 mu g/L, respectively. In two ''representative'' rivers, in the central coastal region of the country, the total concentrations of the PAHs and APEOs were found to be (in the upper layers of their sediments) 1.02-1.59, 1.78-2.30, 1.48-3.12 and 31.27-376.23, 2.40-91.70, 62.99-63.63 mu g/g, respectively. The distribution of the PAHs in the co-presence of APEOs in rivers and their sediments, can be rationalized in terms of the hydrophobicity/nonbiodegradability of the former and the hydrophilicity-CMC/nonbiodegradability of the latter. Based on (a) the zebrafish egg production test (ZFEPT) - a long-term exposure of zebrafish to actually found environmental concentrations of EDCs; and (b) the low effectiveness of POPs removal in AST, our preliminary conclusions are that (1) there is a potential ecotoxicological/health risk problem; and (2) the practice of conventional wastewater treatment plants (WWTPs)-treated water reuse is incompatible with sustainability.

L Vasiluk, LJ Pinto, WS Tsang, FAPC Gobas, C Eickhoff, MM Moore

The uptake and metabolism of benzo[a]pyrene from a sample food substrate in an in vitro model of digestion

Food and Chemical Toxicology, 2008, Vol 46, Iss 2, pp 610-618

Food ingestion is the major route of exposure to many hydrophobic organic contaminants (HOCs) such as benzo[a]pyrene (BaP). It has been proposed that food-bound HOCs may become bioavailable after their mobilization by gastrointestinal fluids. The purpose of this research was to measure the uptake efficiency of [C-14]-BaP bound to skim milk powder using an in vitro model of gastrointestinal digestion followed by sorption to human enterocytes (Caco-2 cells). Neutralization of intestinal fluids released [C-14]-BaP into the soluble fraction. Ageing of benzo[a]pyrene onto skim milk for 6 months significantly decreased the mobilized fraction but did not affect the amount of benzo[a]pyrene taken up into Caco-2 cells. Hence, significant differences in aqueous phase concentrations may not always be reflected in significant differences in uptake. We obtained evidence that the digestion/uptake of skim milk lipids is accompanied by the diffusive uptake of BaP (the fat flush hypothesis) as trans-cellular transfer of BaP was favoured in the apical to basolateral direction. These data support the theory that non-polar substances including HOCs are preferentially transferred from the lumen into the bloodstream and provide indirect evidence that the uptake is related to the fugacity gradient created by the unidirectional uptake of dietary lipids.
HX Weng, YM Zhu, YC Qin, JY Chen, XH Chen

Accumulation discrepancy of heavy metal and organic pollutants in three near-shore depositional environments, southeastern China

Journal of Asian Earth Sciences, 2008, Vol 31, Iss 4-6, pp 522-532

Heavy metal and organic pollutants in sediments along the coastal zone of southeastern China have been investigated. Sediment samples are retrieved from three depositional environments: coast, estuary, and tide-affected river mouth. The relative abundance of heavy metal and organic pollutants is related to their geochemical properties as well as depositional environments and anthropogenic discharge. Based on a sequential extraction method, it is revealed that anthropogenic, Pb, Cr, Cu, and Cd are mainly bound to Fe-Mn oxides, suggesting that adsorption and co-precipitation of Fe-Mn oxides are in the control of their transfer processes from water column to sediment. Heavy metal bound to carbonates is also an important pool especially for Cd, Mn, and Pb. The main organic pollutants found in the study area include petroleum-related alkanes, phthalic acid ester, organic silicon, chlorophenol, phenyl ether, and amine. The accumulation of heavy metals and organics in surficial sediments has a decrease tendency from estuarine environment to coastal environment and to tide-affected river mouth.
JJ Nam, GO Thomas, FM Jaward, E Steinnes, O Gustafsson, KC Jones

PAHs in background soils from Western Europe: Influence of atmospheric deposition and soil organic matter

Chemosphere, 2008, Vol 70, Iss 9, pp 1596-1602

The levels and distribution of polynuclear aromatic hydrocarbons (PAHs) were determined in soil samples from background locations in the UK and Norway, to investigate their spatial distribution and the controlling environmental factors. Concentrations ranged between 42 and 11200 mu g kg(-1) (geometric mean 640 mu g kg(-1)) and 8.6 and 1050 mu g kg(-1) (150 mu g kg(-1)) dry weight in the UK and Norwegian soil, respectively. Proximity to sources and locations susceptible to high atmospheric depositional inputs resulted in higher concentrations. Statistically significant relationships were observed between PAH and total organic carbon (TOC) in the Norwegian samples. High molecular weight PAHs correlated with black carbon (BC) in UK-woodland soil. These observations support the hypothesis that TOC plays an important role in the retention of PAHs in soil and that PAHs are often combined with BC during combustion emissions. PAHs with 4 and more rings comprised similar to 90% of total PAHs in the UK soil, but only 50% in the Norwegian soil. The mixture of PAHs implied that fractionation occurred during long-range atmospheric transport and deposition. The lighter PAHs with lower K-ow values more readily reached the most remote sites. The heavier PAHs with higher K-ow values remained in closer proximity to sources. 
J Rezek, CID Wiesche, M Mackova, F Zadrazil, T Macek

The effect of ryegrass (Lolium perenne) on decrease of PAH content in long term contaminated soil

Chemosphere, 2008, Vol 70, Iss 9, pp 1603-1608

The biodegradation of polycyclic aromatic hydrocarbons in microecosystems containing long-term contaminated soil was investigated. Soil was contaminated by different chemicals, including PAHs since World War II. Aging of the soil was expected to act as a principal factor limiting biodegradation. Half of the microecosystems contained ryegrass (Lolium perenne) and long-term selected natural soil microflora, originally present in contaminated soil. The others contained contaminated soil with natural microflora only. Half of the microecosystems in each parallel experiment was fertilised with N-P-K fertiliser. Cultivation was carried out at 12 and 18 months in a greenhouse with a natural photoperiod and the ability to degrade 15 chosen PAH was investigated. For analysis, the soil from each pot was divided into three horizontal layers for mutual comparison among layers and each layer was further divided into four equal samples. Soil extracts were analysed using HPLC. After a one-year-cultivation period the content of the monitored PAHs declined to 50%. Mostly, there were no significant differences between the microecosystems. Best degraded were fluoranthene and pyrene, which were the major contaminants present in original soil. Also, other compounds were successfully degraded, even benzo[a]pyrene and benzo[ghi]perylene. Dibenz[a,h]anthracene and indeno[1,2,3-cd]pyrene were the only PAHs, examined that showed no significant degradation. Although some differences between the soil layers were detected, no conclusive trends could be found. However, significantly lower concentrations of PAHs were determined mostly in the bottom layer of the analysed profiles. In vegetated microecosystems the decline of PAHs concentrations was more remarkable after 18 months cultivation.
N Cofield, MK Banks, AP Schwab

Lability of polycyclic aromatic hydrocarbons in the rhizosphere

Chemosphere, 2008, Vol 70, Iss 9, pp 1644-1652

Remediation of soils containing high concentrations of PAHs seldom results in complete removal of contaminants, but residual toxicity often is reduced. In this study, soil from a former manufactured gas plant site was treated for 12 months by phytoremediation and then tested for total PAHs, Tenax-TA extractable (''labile'') PAHs, aqueous soluble PAHs (PAH(wp)), and biotoxicity assessed by earthworms survival, nematode mortality, emergence of lettuce seedlings, and microbial respiration. Prior to phytoremediation, the soil had toxic impacts on all bioassays (except the nematodes), and 12 months of remediation decreased this response. Change in labile PAHs was a predictor for change in total PAH for 3- and 4-ring compounds but not for the 5- and 6-ring. Decreases in labile PAHs were correlated (r(2) >= 0.80) with toxicity in the bioassays except microbial respiration. PAH(wp) was correlated only with nematode toxicity prior to remediation but with none of the tests after remediation. Total PAHs were not correlated with any of the bioassay tests. Tenax-TA appears to have potential for predicting residual toxicity in remediated soils and is superior to total concentrations for that application.
Record 8MT Alcantara, J Gomez, M Pazos, MA Sanroman

Combined treatment of PAHs contaminated soils using the sequence extraction with surfactant-electrochemical degradation

Chemosphere, 2008, Vol 70, Iss 8, pp 1438-1444

PAHs cause a high environmental impact when released into the environment. The objective of this study was to evaluate the capacity of decontamination of polluted soils with PAHs using the sequence extraction-electrochemical treatment: extraction of PAHs from the soil with surfactant followed by electrochemical degradation of the liquid collected. Several PAHs (anthracene, benzo[a]pyrene, and phenanthrene) have been used as model compounds since such PAHs are found in high concentrations in contaminated environmental samples. Due to their hydrophobic nature, soil extraction has been limited. In this work, the use of six surfactants, Brij 35, Merpol, Tergitol, Tween 20, Tween 80 and Tyloxapol, has been evaluated on the PAH extraction from a model soil such as kaolin. Furthermore, the electrochemical degradation of PAHs with the surfactant that gave the best result was investigated working with neat solutions. The electrochemical treatment of these solutions was carried out in two electrochemical cells with different working volumes, 0.4 and 1.5 1, and electrode material (graphite or titanium). Near complete degradation was reached for all the experiments in both cells.
J Poerschmann, U Trommler, P Nyplova, P Morgenstern, T Gorecki

Complexation-flocculation of organic contaminants by the application of oxyhumolite-based humic organic matter

Chemosphere, 2008, Vol 70, Iss 7, pp 1228-1237

Control of hazardous organic micropollutants is a challenging water quality issue. Dissolved humic organic matter (DOM) isolated from oxyhumolite coal mined in Bohemia was investigated as a complexation agent to remove polycyclic aromatic hydrocarbons (PAHs) and functionalized phenols from water by a two-stage process involving complexation and flocculation. After the formation of humic-contaminant complexes, ferric salts were added resulting in the precipitation and flocculation of the DOM and the associated pollutants. Flocculation experiments with ferric ion coagulants indicated that precipitation of oxyhumolite DOM together with the complexed contaminants occurred at lower ferric ion concentrations than with the reference DOM in acidic environments (pH similar to 3.5). The complexation-flocculation removal rates for non-reactive PAHs characterized by small localization energies of pi-electrons correlated well with the complexation constants. On the other hand, the combined complexation-flocculation removal rates for activated PAHs including trans-stilbene, anthracene and 9-methyl anthracene, as well as functionalized polar phenols, were higher than predicted from the complexation coefficients. Methodological studies revealed for the first time that the ferric ion coagulant contributed to enhanced removal rates, most probably due to ferric ion-catalyzed pollutant degradation resulting in oxidized products.

MTO Jonker

Absorption of polycyclic aromatic hydrocarbons to cellulose

Chemosphere, 2008, Vol 70, Iss 5, pp 778-782

PAHs are widespread toxic chemicals. The environmental fate of these chemicals is in part controlled by sorption to (organic matter in) sediments and soils. One of the most abundant organic matter compounds on earth is cellulose. Remarkably, sorption of PAHs to cellulose has hardly been studied; only two reports on the binding of some low-molecular-weight PAHs exist in the literature. In this study, sorption of PAHs to cellulose was investigated in more detail, by measuring isotherms for a series of 13 PAHs, covering a wide hydrophobicity range. The results indicated that sorption of PAHs to cellulose is a linear partition process for all PAHs investigated (phenanthrene-indeno[1,2,3-cd]pyrene). The affinity of PAHs for cellulose appeared to be about 400 times lower than for octanol and even up to 300000 times lower than for black carbon or coal. Linked to the estimated yearly production of cellulose and black carbon, these results suggest that cellulose is probably not a major environmental sorption domain for PAHs.

NA Ashley, KT Valsaraj, LJ Thibodeaux

Elevated in-home sediment contaminant concentrations - The consequence of a particle settling-winnowing process from Hurricane Katrina floodwaters

Chemosphere, 2008, Vol 70, Iss 5, pp 833-840

Sediment samples were collected from two homes which were flooded in the wake of Hurricane Katrina in August 2005. The samples were analyzed for trace metals and semi-volatile organic compounds using techniques based on established EPA methods. The data showed higher concentrations of some metals and semi-volatile organic pollutants than reported in previous outdoor sampling events of soils and sediments. The Lake Pontchartrain sediments became resuspended during the hurricane, and this material subsequently was found in the residential areas of New Orleans following levee breaches. The clay and silt particles appear to be selectively deposited inside homes, and sediment contaminant concentrations are usually greatest within this fraction. Re-entry advisories based on outdoor sample concentration results may have under-predicted the exposure levels to homeowners and first responders. All contaminants found in the sediment sampled in this study have their origin in the sediments of Lake Pontchartrain and other localized sources.
JP Bossio, J Harry, CA Kinney

Application of ultrasonic assisted extraction of chemically diverse organic compounds from soils and sediments

Chemosphere, 2008, Vol 70, Iss 5, pp 858-864

The objective of this research was the development, optimization, and demonstration of an ultrasonic assisted extraction (UAE) based method for organic anthropogenic waste indicators (AWIs) with a range of physicochemical properties from soil and sediment samples. The optimized method was designed to be cost effective compared to existing extraction methods, which may require large quantities of consumables, produce substantial volumes of organic waste, or require costly instrumentation or equipment. Reagent grade sand, soil collected from the native grassland in proximity to Eastern Washington University (EWU), and sediment samples collected from the Spokane river were used as sample matrices during method development. These matrices were fortified with eight AWls of varying chemical properties that are representative of a variety of household, industrial, and agricultural sources. The recoveries of the AWls spiked onto these matrices were determined in the extracts using gas chromatography/mass spectrometry (GC/MS). These values reflect the efficiency of the method for extraction of these analytes from representative environmental matrices. Recoveries ranged from 46.1% to 110% in the fortified soil and from 49.2% to 118.6% in the fortified sediment samples, which is comparable with existing methods for the study analytes. The optimized method was then used to quantify AWls in a biosolid-amended soil. Indole and p-cresol were detected in the biosolid-amended soil.
K Prevedouros, A PalmCousins, O Gustafsson, IT Cousins

Development of a black carbon-inclusive multi-media model: Application for PAHs in Stockholm

Chemosphere, 2008, Vol 70, Iss 4, pp 607-615

A multi-media model was developed for predicting the fate of organic chemicals in the Greater Stockholm Area, Sweden, and applied to selected PAHs. Although urban models have been previously developed, this model is novel in that it includes sorption to pyrogenically-derived particles, commonly termed ''black carbon'' (BC), within the model structure. To examine the influence of BC sorption on environmental fate of PAHs, two versions of the model were generated and run: one in which sorption to BC was included and one in which BC sorption was excluded. The inclusion of BC sorption did not cause any significant variations to air levels, but it did cause an average 20-30% increase in sediment concentrations related to increased sediment solids partitioning. The model also predicted reduced advective losses out of the model domain, as well as chemical potential to diffuse from sediments, whilst total chemical inventory increased. In all cases, the lighter PAHs were more affected by BC inclusion than their heavier counterparts. We advocate the addition of sorption to BC in future multi-media fate and exposure models, which as well as influencing fate will also alter (lower) chemical availability and, thus, wildlife exposure to hydrophobic chemicals. A quantification of the latter was derived with the help of the soot-inclusive model version, which estimated a lowering of dissolved water concentrations between five and >200 times for the different PAHs of this study.
C MachinRamirez, AI Okoh, D Morales, K MayoloDeloisa, R Quintero, MR TrejoHernandez

Slurry-phase biodegradation of weathered oily sludge waste

Chemosphere, 2008, Vol 70, Iss 4, pp 737-744

We assessed the biodegradation of a typical oily sludge waste (PB401) in Mexico using several regimes of indigenous microbial consortium and relevant bioremediation strategies in slurry-phase system. Abiotic loss of total petroleum hydrocarbons (TPH) in the PB401 was insignificant, and degradation rates under the various treatment conditions ranged between 666.9 and 2168.7 mg kg(-1) day(-1) over a 15 days reaction period, while viable cell count peaked at between log(10) 5.7 and log,07.4 cfu g(-1). Biostimulation with a commercial fertilizer resulted in 24% biodegradation of the TPH in the oily waste and a corresponding peak cell density of log(10) 7.4 cfu g(-1). Addition of non-indigenous adapted consortium did not appear to enhance the removal of TPH from the oily waste. It would appear that the complexities of the components of the alkylaromatic fraction of the waste limited biodegradation rate even in a slurry system.
XL Qu, P Liu, DQ Zhu

Enhanced sorption of polycyclic aromatic hydrocarbons to tetra-alkyl ammonium modified smectites via cation-pi interactions

Environmental Science & Technology, 2008, Vol 42, Iss 4, pp 1109-1116

The objective of this study was to characterize molecular sorptive interactions of PAHs by organoclays modified with quaternary ammonium cations. Three PAHs, naphthalene (NAPH), phenanthrene (PHEN), and pyrene (PYR), and three chlorobenzenes, 1,2-dichlorobenzene (DCB), 1,2,4,5-tetrachlorobenzene (TeCB), and pentachlorobenzene (PtCB), were sorbed from aqueous solution to reference montmorillonite clays (SWy-2) exchanged respectively with tetramethyl ammonium (TMA), tetraethyl ammonium (TEA), tetra-n-butyl ammonium (TBA), and hexadecyltrimethyl ammonium (HDTMA) cations. Solute hydrophobicities are compared between PAHs and chlorobenzenes using the solute n-octanol-water partition coefficient, n-hexadecane-water partition coefficient, and polyethylene-water distribution coefficient. The PAHs show several- to more than 10-fold greater sorption than the chlorobenzenes having close hydrophobicities but fewer delocalized pi electrons (NAPH/DCB, PHEN/TeCB, and PYR/ PtCB) by TEA-, TBA-, and HDTMA-clays. Furthermore, the PAHs show greater trends of solubility enhancement than the compared chlorobenzenes by TMA, TEA, and TBA in aqueous solution. The enhanced sorption and aqueous solubility of PAHs are best described by cation-pi interactions between ammonium cations and PAHs relative to chlorobenzenes that are incapable of such interactions. Cation-pi complexation. Between PAHs and tetra-alkyl ammonium cations in chloroform was verified by ring-current-induced upfield chemical shifts of the alkyl groups of cations in the H-1 NMR spectrum.

M Murakami, J Yamada, H Kumata, H Takada

Sorptive behavior of nitro-PAHs in street runoff and their potential as indicators of diesel vehicle exhaust particles

Environmental Science & Technology, 2008, Vol 42, Iss 4, pp 1144-1150

This is the first report to reveal the particle-water distribution of nitro-PAHs and to discuss their potential risks and utility as indicators of diesel vehicle exhaust particles (DEP). Time-series samples of runoff were collected from a highway, and NPAHs and polycyclic aromatic hydrocarbons (PAHs) were determined by gas chromatography-mass spectrometry (GC-MS) to study their dynamic behavior. The concentrations of total NPAHs ranged from 11 to 73 ng/L in particulate phase (>0.7 mu m) and from 2.3 to 4.9 ng/L in dissolved phase (<0.7 mu m). Like their PAH analogs, most(81-97%) NPAHs were associated with particulate matter. The organic carbon-normalized in situ partition coefficients K-oc') of NPAHs observed in runoff events (10(5.8-6.3) for 2-nitrofluoranthene and 10(5.8-6.2) for 1-nitropyrene [1-NP]) were more than 1 order of magnitude higher than those expected from their K-ow, indicating great affinity for particulate matter such as soot. Concentrations of PAHs and NPAHs adjusted by potency equivalency factors and induction equivalency factors showed that the potential risks of NPAHs were smaller than those of PAHs by a factor of more than a hundred for the particulate phase and more than four for the dissolved phase. Comparison of concentrations and compositions of NPAHs and PAHs among runoff, DEP, gasoline vehicle exhaust particles, boiler exhaust particles, and aerosols suggested that the ratio of 1-NP to total PAHs (1-NP/PAH) is a useful indicator of DEP for source apportionment of PAHs among traffic-related sources. Source-apportionment of PAHs in the runoff by 1-NP/PAH and methylphenanthrene/phenanthrene ratios suggested that most PAHs in the runoff except the second flush peak were derived from DEP but that other pyrogenic sources contributed to the particles at the second flush and thus to the overall runoff particles.

JX Tang, E Petersen, WJ Weber

Development of engineered natural organic sorbents for environmental applications. 4. Effects on biodegradation and distribution of pyrene in soils

Environmental Science & Technology, 2008, Vol 42, Iss 4, pp 1283-1289

The effects of engineered natural organic amendments on the biodegradation and distribution of pyrene in soils were assessed. Pyrene was aged for 105 days in soils amended with either raw or superheated water (SHW)-processed MI peat or soybean stalks, and then subjected to biodegradation with specifically selected microorganisms for 130 days. Initial rates of pyrene mineralization in the soils were increased by addition of raw MI peat, but markedly decreased by additions of SHW-processed MI peat and both processed and raw soybean stalks. Pyrene sorbed by the processed organic sorbents was, however, slowly but steadily degraded. By microorganisms over a greater than 4-month test period. Pyrene distributions in the soils were examined by sequential extractions of samples before and after biodegradation. Fractions of pyrene extracted readily with water or water/methanol mixtures were decreased substantially in both soils by the addition of processed amendments, while the nonextractable fractions associated with humic and fulvic acids and humin were increased markedly. The results demonstrate that SHW-processed amendments effectively reduce the ecological and human availability and aqueous phase extractability of organic contaminants while facilitating their steady microbial degradation and eventually complete remediation.

B Styrishave, M Mortensen, PH Krogh, O Andersen, J Jensen

Solid-phase microextraction (SPME) as a tool to predict the bioavailahility and toxicity of pyrene to the springtail, Folsomia candida, under various soil conditions

Environmental Science & Technology, 2008, Vol 42, Iss 4, pp 1332-1336

The porewater concentrations of pyrene were estimated by a negligible depletive solid-phase microextraction (SPME) method. The effects of organic matter (OM) and soil aging on the bioavailability of pyrene in soil were investigated by generation of reproductive effect concentrations (EC50) for the euedaphic springtail, Folsomia candida, under various test conditions. The soil used was a sandy loam soil with natural OM content of 2.6% (Askov soil). It was enriched with increasing organic matter concentrations of 5%, 10%, and 20% and was aged for 0, 56, and 112 days. The EC50 values of the springtails increased with increasing OM and aging of the soil. The increase of the OM content in the soil reduced the extractability of pyrene by SPME, as well as the toxicity of pyrene. An aging effect was demonstrated in Askovsoil, EC50 values increased with increased contact time. The amounts of pyrene extracted by SPME were significantly affected by the soil concentration. Porewater concentrations determined by SPME decreased with increasing OM and aging. However, the pyrene EC50 porewater concentration remained largely constant at approximately 23 mu g L-1. The results demonstrated that the SPME method is a useful indicator for bioavailability to soil microarthropods.

DG Petersen, F Reichenberg, I Dahllof

Phototoxicity of pyrene affects benthic algae and bacteria from the arctic

Environmental Science & Technology, 2008, Vol 42, Iss 4, pp 1371-1376

Phototoxicity of PAHs in the Arctic is important to study since the future PAH load is likely to increase. In combination with the increased UV-Iight penetration due to ozone layer thinning, phototoxicity may be a potential problem for arctic areas. The aim of this study was to evaluate effects of pyrene and phototoxicity of pyrene on natural algae and bacteria from. Arctic sediments. Sediments from a shallow-water marine bay were spiked with different pyrene concentrations. Microcosms containing the sediment were incubated under three light regimes, natural sunlight with UV-light, natural sunlight without W-light, and dark. Significant effects were evident at low pyrene concentrations, particularly in presence of W-light, indicating phototoxicity. The microalgae were especially sensitive to the phototoxicity of pyrene. Already at the lowest pyrene concentration (C-free: 4 nM) algal C-14-incorporation and chlorophyll a content were reduced. The toxic effects of pyrene on the microalgae probably led to the release of organic matter. In agreement with this, bacterial activity increased at high pyrene concentrations indicated by increased oxygen consumption and increased release of inorganic N and P from the sediment. This study indicates that phototoxicity of PAHs may be relevant for sediment communities from shallow marine arctic areas at environmentally relevant pyrene concentrations.

HY Chen, CC Su, CC Hung, TC Yeh, YH Shen, CH Tsai, LD Chen, GC Gong

Occurrence of azaarenes in Sediments of the Danshuei River, Taiwan - The use of azaarenes as indicator of anthropogenic source to the estuarine system

Environmental Toxicology, 2008, Vol 23, Iss 1, pp 25-35

Azaarenes belong to the newly identified classes of anthropogenic pollutants. To our knowledge, this study presents the first result of pollution history of azaarenes and their controlling factors in estuary. To understand the transport mechanisms, surface sediment samples were collected from 18 sites of the Danshuei River during the summer and the winter of 2005. The highest concentrations of azaarene, 21.9 ng g(-1) for 2-ring, 9.89 ng g(-1) for 3-ring, and 9.17 ng g(-1) for 4-ring, were observed in midstream surface sediments near the Shi-Zi-Tou waste water pumping station. Therefore, this waste water pumping station not only provides a good sediment accumulation environment but also discharges small particle size sediments, which contain mass amounts of azaarenes into the Danshuei River. This research also finds highly significant covariations among 3-ring and 4-ring azaarenes, which suggests similar source strengths and transport mechanisms for these compounds. Additionally, core samples were collected from two sites of the Danshuei River and analyzed to determine the pollution history. Values found in the core sediments correspond to pollution events in recent history. Contaminant inputs via in situ burning of dumping field and wastewater discharge for the periods of 1975-1985 and 2004-2005, respectively, were two major sources of azaarenes to the Danshuei River.
D Webb, MM Gagnon, T Rose

Hepatic metabolism of contaminants in the Terapontid fish, yellowtail trumpeter (Amniataba caudavittata Richardson)

Environmental Toxicology, 2008, Vol 23, Iss 1, pp 68-76

The yellowtail trumpeter (Amniataba caudavittata) is an estuarine-dependent omnivorous fish found in the Swan-Canning Estuary, Western Australia. Thirty five fish were injected with either the polycyclic aromatic hydrocarbon, benzo[a]pyrene (B[a]P), the synthetic flavenoid beta-naphthoflavone (BNF), or used as controls. The fish were then sampled at 3 and 7 days postinjection. Induction of the enzyme ethoxyresorufin O-deethylase (EROD) activity was nonsignificant while ethoxycoumarin O-deethylase (ECOD) activity induction differed amongst treatments. A high interindividual variability in the EROD activity was observed. The measurement of sorbitol dehydrogenase in the serum (s-SDH) was elevated (BNF 2.2 times and B[a]P 3.2 times the control fish) demonstrating that liver cell damage had occurred. Increases in biliary metabolites of both B[a]P-type and pyrene-type (19 times and 3.4 times the controls respectively) indicated that detoxification of pyrene-type compounds had taken place. Fish of the Terapontidae family, such as the yellowtail trumpeter, were found to be suitable for biomonitoring the health of the Swan-Canning Estuary. A combination of ECOD activity, s-SDH, and the measurement of biliary metabolites represents a suitable suite of biomarkers for environmental monitoring of the sublethal effects of PAH pollution in these fish.
OA Thompson, DC Wolf, JD Mattice, GJ Thoma

Influence of nitrogen addition and plant root parameters on phytoremediation of pyrene-contaminated soil

Water Air and Soil Pollution, 2008, Vol 189, Iss 1-4, pp 37-47

Phytoremediation is a method in which plants, soil microorganisms, amendments, and agronomic techniques interact to enhance contaminant degradation. We hypothesized that bermudagrass (Cynodon dactylon L) and an appropriate amount of N fertilizer would improve remediation of pyrene-contaminated Captina silt loam soil. The soil was contaminated with 0 or 1,000 mg pyrene/kg of soil and amended with urea at pyrene-C:urea-N (C:N) ratios of 4.5:1, 9:1, 18:1, or unamended (36:1). Either zero, one, two, or three bermudagrass sprigs were planted per pot and -33 kPa moisture potential was maintained. Pyrene concentrations, inorganic-N levels, shoot and root parameters, and pyrene degrader microbial numbers were measured following a 100-day greenhouse study. At a C:N ratio of 4.5:1, the presence of plants increased pyrene biodegradation from 31% for the no plant treatment to a mean of 62% for the one, two, and three plant treatments. With no plants and C:N ratios of 4.5:1, 9:1, 18:1, and 36:1, the mean pyrene biodegradation was 31, 52, 77, and 88%, respectively, indicating that increased inorganic-N concentration in the soil reduced pyrene degradation in the treatments without plants. Additionally, none of the one, two, or three plant treatments at any of the C:N ratios were different with a mean pyrene degradation value of 69% after 100 days. Pyrene resulted in reduced shoot and root biomass, root length, and root surface area, but increased root diameter. The pyrene degrading microbial numbers were approximately 10,000-fold higher in the pyrene-contaminated soil compared to the control. At the highest N rate, bermudagrass increased pyrene degradation compared to the no plant treatment, however, in the unvegetated treatment pyrene degradation was reduced with added N.

HS Kim, KS Lindsay, FK Pfaender

Enhanced mobilization of field contaminated soil-bound PAHs to the aqueous phase under anaerobic conditions

Water Air and Soil Pollution, 2008, Vol 189, Iss 1-4, pp 135-147

Although microbially-mediated redox environments can alter the characteristics of soil/sediment organic matter (SOM) and its interactions with persistent hydrophobic organic contaminants (HOCs) bound to soils and sediments, the nature of their effects has not been adequately addressed. In this study, a field soil collected from a manufacturer gas plant site and contaminated historically with creosotes was incubated under aerobic and anoxic/anaerobic conditions along with various amendments (extra carbon and enrichment minerals) for stimulating microbial activities. Anaerobic conditions stimulated significant fractions of bound polycyclic aromatic hydrocarbons (PAHs) encompassing naphthalene through benzo[g,h,i]perylene to be mobilized to the aqueous phase, leaving their aqueous phase concentrations far in excess of solubility (increases in their apparent aqueous phase concentrations by factors as high as 62.8 relative to their initial aqueous phase concentrations). Such effects became more evident for high molecular weight PAHs. Dissolved organic matter exhibiting a high affinity for PAHs was liberated from soils during the anaerobic soil incubations. Feasibility of this concept for field applications was evaluated with a lab-scale continuous flow system composed of an anaerobic soil column followed by an aerobic bioreactor inoculated with PAH-degrading microbes. High quantities of PAHs exceeding their aqueous solubilities were eluted from the anaerobic soil column and those mobilized PAHs were readily bioavailable in the secondary aerobic bioreactor. This study may offer a potential method for cost-effective and performance-efficient ex situ remediation technologies (or in situ if appropriate hydrological control available in the contaminated field site) and risk assessment for the HOC-contaminated soils/sediments.

AW Watts, TP Ballestero, KH Gardner

Soil and atmospheric inputs to PAH concentrations in salt marsh plants

Water Air and Soil Pollution, 2008, Vol 189, Iss 1-4, pp 253-263

PAHs were measured in two wetland plant species grown outdoors in pots of sediment contaminated with up to 730,000 mu g/kg total PAHs. After approximately 3 months, the plants were harvested, cleaned, and analyzed for an expanded suite of PAHs which included both the 16 priority PAHs and 22 alkyl PAH homologs. Sediment and air samples were also collected and analyzed. PAH compounds were detected in all of the samples, with the highest concentrations in the contaminated sediment. The root sample concentrations were generally about one order of magnitude lower than that of the sediment, and were strongly correlated with the concentration in the sediment in which they were grown. The concentrations in foliage were much lower and did not correlate with sediment concentration. Concentrations of low molecular weight PAH compounds detected in the foliage were not significantly lower in plants grown in control sediments, suggesting that the sediment is not the primary source of these PAHs. Several high molecular weight PAHs were detected only in plants grown in contaminated sediment. Plants of both species grown in control sediment were larger than plants grown in contaminated sediment.

W Zhou, LZ Zhu

Enhanced soil flushing of phenanthrene by anionic-nonionic mixed surfactant

Water Research, 2008, Vol 42, Iss 1-2, pp 101-108

Laboratory column experiments were conducted to investigate the performance of anionic-nonionic mixed surfactant, sodium dodecyl sulfate (SDS) with Triton X-100 (TX100), in enhancing phenanthrene flushing for contaminated soil in an aim to improve the efficiency of surfactant remediation technology. The experimental results showed that the sorption of TX100 onto soil was severely restricted in the presence of SDS in batch and column experiments and decreased with the increasing mass fraction of SDS in mixed surfactant solutions; meanwhile the enhanced solubilization of phenanthrene by SDS-TX100 mixed surfactant was greater than that by individual surfactant. These results can be attributed to the formation of mixed surfactant micelles in solution. The column flushing experiments showed that the flushing efficiencies for phenanthrene-contaminated soil by SDS-TX100 mixed surfactants were greater than that by individual surfactant and increased with the increasing mass fraction of SDS in mixed surfactant solutions. (c) 2007 Elsevier Ltd. All rights reserved.

JR LucioGutierrez, MD SalazarCavazos, NHW deTorres, R CastroRios

Solid-phase microextraction followed by high-performance liquid chromatography with fluorimetric and UV detection for the determination of polycyclic aromatic hydrocarbons in water

Analytical Letters, 2008, Vol 41, Iss 1, pp 119-136

We have developed a solid-phase microextraction procedure for PAHs. A simplex experimental design was employed to optimize the process. A polydimethylsiloxane/divinylbenzene fiber was selected. The optimum conditions were: an extraction step in the immersion mode, over a period of 60min at 70 degrees C using high-speed stirring, and an 8min desorption step using acetonitrile (90 mu l). Linear relationships were obtained for all compounds, except for naphthalene. Our method showed a good precision and accuracy with a detection limit between 0.005 and 0.306 mu g1(-1). Our method was used to detect PAHs in real water samples.

EJ Hilyard, JM JonesMeehan, BJ Spargo, RT Hill

Enrichment, isolation, and phylogenetic identification of polycyclic aromatic hydrocarbon-degrading bacteria from Elizabeth River sediments

Applied and Environmental Microbiology, 2008, Vol 74, Iss 4, pp 1176-1182

The diversity of indigenous bacteria in sediments from several sites in the Elizabeth River (Virginia) able to degrade multiple polycyclic aromatic hydrocarbons (PAHs) was investigated by the use of classical selective enrichment and molecular analyses. Enrichment cultures containing naphthalene, phenanthrene, fluoranthene, or pyrene as a sole carbon and energy source were monitored by denaturing gradient gel electrophoresis (DGGE) to detect changes in the bacterial-community profile during enrichment and to determine whether the representative strains present were successfully cultured. The DGGE profiles of the final enrichments grown solely on naphthalene and pyrene showed no clear relationship with the site from which the inoculum was obtained. The enrichments grown solely on pyrene for two sample sites had >80% similarity, which suggests that common pyrene-degrading strains may be present in these sediments. The final enrichments grown on fluoranthene and phenanthrene remained diverse by site, suggesting that these strains may be influenced by environmental conditions. One hundred and one isolates were obtained, comprising representatives of the actinomycetes and alpha-, beta-, and gammaproteobacteria, including seven novel isolates with 16S rRNA gene sequences less than 98% similar to known strains. The ability to degrade multiple PAHs was demonstrated by mineralization of C-14-labeled substrate and growth in pure culture. This supports our hypothesis that a high diversity of bacterial strains with the ability to degrade multiple PAHs can be confirmed by the combined use of classical selective enrichment and molecular analyses. This large collection of diverse PAH-degrading strains provides a valuable resource for studies on mechanisms of PAH degradation and bioremediation.

HM Hwang, X Hu, X Zhao

Enhanced bioremediation of polycyclic aromatic hydrocarbons by environmentally friendly techniques

Journal of Environmental Science and Health Part C - Environmental Carcinogenesis & Ecotoxicology Reviews, 2007, Vol 25, Iss 4, pp 313-352

PAHs are recognized as a worldwide environmental contamination problem because of their intrinsic chemical stability, high resistance to various transformation processes, and toxicity property. Because of the wide distribution of the PAHs in the environment, human exposure to the PAHs is likely to occur from dermal contact, ingestion of particles, inhalation of airborne dust, or bioaccumulation in the food chains. Therefore, their remediation is considered indispensable for environmental clean up and human health. The objective of this article is to provide a quick review on toxicity of PAHs, biodegradation of PAHs, influence of selected environmental factors on PAHs biodegradation, selected techniques for enhancing biodegradation of PAHs, and a detailed description of two environmentally friendly techniques used in our laboratory for PAHs enhanced bioremediation. Finally, an overview on the green chemistry concept and its relevance to development of several environmental fingerprinting tools for predicting successful PAHs detoxification are discussed.

HPH Arp, RP Schwarzenbach, KU Goss

Determination of ambient gas-particle partitioning constants of non-polar and polar organic compounds using inverse gas chromatography

Atmospheric Environment, 2008, Vol 42, Iss 2, pp 303-312

Gas-particle equilibrium partition coefficients for organic compounds, K-ip, are traditionally determined using sample-and-extract methods, in which particles and the surrounding air are simultaneously sampled and concentrations are determined from extracts. Though these techniques are necessary for determining actual ambient concentrations, they have several shortcomings when they are used to gain insight on the sorption properties of ambient particles. Some examples are that (i) the role of relative humidity and temperature are difficult to account for due to fluctuating conditions, (ii) only compounds that are present in ambient air can be studied, and (iii) extracts themselves do not directly indicate if particle-bound compounds are in equilibrium with the air phase or not. An alternative approach that could overcome these shortcomings is inverse gas chromatography (IGC). In this work, we developed an IGC method that uses particle-loaded fiber filters as a stationary phase. The measured retention of analytes injected into the IGC system is a direct measure of the collected particle's sorption behavior. A validation study that used particles with known sorption properties indicates that this approach gives reliable K-ip values for a wide variety of compounds. Further, ambient particles from a suburban and urban location were found to be stable over time and to exhibit equilibrium sorption in the IGC, showing that this method is suitable for studying ambient particles. The IGC method presented here is a promising new tool for gaining deeper insights into the gas-particle partitioning behavior of polar and non-polar organic compounds. (c) 2007 Elsevier Ltd. All rights reserved.

L Guo, B Zhang, K Xiao, QH Zhang, MH Zheng

Levels and distributions of polychlorinated naphthalenes in sewage sludge of urban wastewater treatment plants

Chinese Science Bulletin, 2008, Vol 53, Iss 4, pp 508-513

Over seventy congeners of polychlorinated naphthalenes (PCNs) in sewage sludge of 8 urban wastewater treatment plants (WWTPs) in Beijing were analyzed by isotope dilution, and high resolution gas chromatography/high resolution mass spectrometry (HRGC/HRMS) method. The total PCN concentrations determined in the samples range from 1.48 to 28.21 ng/g dw (dry weight) with TEQ concentrations of 0.11-2.45 pg/g dw. These levels were lower than those found in other regions. DiCNs and TrCNs were the most dominant homologues of PCNs. The similar congener profiles in all the samples suggest the similarity in certain sources. Contamination from industrial input might be the most significant source of PCNs in the sludges in this study, and thermal processes such as waste incineration and coal combustion may be another source of the PCNs contamination.

IC Lee, HC Ubanylonwu

Determination of sulfur contaminants in military jet fuels

Fuel, 2008, Vol 87, Iss 3, pp 312-318

Military jet fuel samples have been characterized by gas chromatography with a sulfur chemiluminescence detector and a mass spectrometer (GC-SCD-MS). Sixteen distinct organosulfur compounds were quantified in the jet fuel samples. The structures and the concentrations for seven of them are determined in this study. Although the total sulfur content of jet fuel varies from sample to sample, the individual organosulfur distribution remains unchanged for six jet fuel samples obtained over a 4-year period. The two major sulfur compounds are determined to be 2,3-dimethylbenzothiophene and 2,3,7-trimethylbenzothiophene. These two major compounds are determined to be good representative compounds in jet fuel surrogates for computational studies of jet fuel catalysis such as JP-8 reformation. Published by Elsevier Ltd.
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Determination of oxygenated polycyclic aromatic hydrocarbons in atmospheric aerosol samples by liquid chromatography-tandem mass spectrometry

Talanta, 2008, Vol 74, Iss 4, pp 703-710

In this paper, the development of an analytical method using liquid chromatography-tandem mass spectrometry (LC-MS-MS) with atmospheric pressure chemical ionization (APCI) for the determination of 17 oxygenated polycyclic aromatic hydrocarbons (OPAH) is described. These OPAH include ketones, pyrones and diketones. The APCI interface parameters have been optimized for maximum sensitivity. Positive ion mode was proved to be most sensitive for ketones and pyrones while negative ion mode gave better detection limits for target diketones. The detection limits of the method ranged from less than 1.20 mu g L-1 for several OPAH solutions (between 0.0 and 0.70 mu g L-1 for positive mode and between of 0.9 and. 20 mu g L-1 for negative mode). The analytical method was applied particulate matter (PM2.5) samples collected over 24-48 h periods between March 2005 and June 2005 in Tempe (Arizona, USA). Before analysis aerosol samples were solvent extracted and concentrated to a final volume of 1 mL of methanol. OPAH concentrations observed for this urban site ranged from 0.22 to 3.60 ng m(-3). (c) 2007 Elsevier B.V. All rights reserved.

G Quintas, B Lendl, A Pastor, M delaGuardia

First-order derivative resolution of overlapped PAH peaks with common mass spectra in gas chromatography mass spectrometry

Talanta, 2008, Vol 74, Iss 4, pp 747-752

First-order derivative of 15 points smoothed chromatograms of mixtures of benzo(b)fluoranthene (BbF) and benzo(k)fluoranthene (BkF) for the m/z 252 ion obtained using two microscans has been proposed as a simple alternative to the resolution of overlapped chromatographic peaks of these two compounds which have identical mass spectra. The procedure provides limits of detection of 12 and 29 ng g(-1) for BbF and BkF, respectively and offers the possibility to use the 250 and 248 ions to confirm the identity of these analytes. (c) 2007 Elsevier B.V. All rights reserved.

Y Hashi, TR Wang, W Du, JM Lin

Rapid and sensitive determination of polycyclic aromatic hydrocarbons in atmospheric particulates using fast high-performance liquid chromatography with on-line enrichment system

Talanta, 2008, Vol 74, Iss 4, pp 986-991

A method using on-line enrichment and fast high-performance liquid chromatography (HPLC) with fluorescence detection has been developed and validated for the determination of PAHs in atmospheric particulate samples. The evaporation step for sample preparation can be eliminated since this system allows the injection of 1000 mu L of sample solution. PAH recoveries were between 87% and 120% for spiked atmospheric particulate samples. The limit of detection was 0.02-0.23 ng/mL (signal/noise ratio = 3.3). There was good linear correlation between HPLC peak area and PAH concentration, with a linear range of 0.4-40ng/mL and correlation coefficients >0.997. Furthermore, compared to conventional approaches that include an evaporation step, the method proposed is acceptable for detecting PAHs in atmospheric particulate samples. (c) 2007 Elsevier B.V. All rights reserved.

FA EsteveTurrillas, V Yusa, A Pastor, M delaGuardia

New perspectives in the use of semipermeable membrane devices as passive samplers

Talanta, 2008, Vol 74, Iss 4, pp 443-457

This review shows the state of the art, from 2000 to nowadays, of the use of semipermeable membrane devices (SPMDs) for monitoring persistent organic pollutants in both, air and aquatic environments. Since their first use in 1990, SPMDs have been employed for many environmental purposes, like air and water pollution monitoring. We have focussed the study in three subjects: (i) novel compounds accumulated by SPMDs, (ii) modifications of SPMDs to improve their specific uptake properties and (iii) alternatives in sample pre-treatment for the determination of pollutants accumulated in SPMDs. (C) 2007 Elsevier B.V. All rights reserved.

