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ML Paumen, P Stol, TL TerLaak, MHS Kraak, CAM VanGestel, W Admiraal

Chronic exposure of the oligochaete Lumbriculds variegatus to polycyclic aromatic compounds (PACs): Bioavailability and effects on reproduction

Environmental Science & Technology, 2008, Vol 42, Iss 9, pp 3434-3440

This study aimed to monitor PAC availability to the oligochaete Lumbriculus variegatus during 28 days of exposure to spiked sediments, in order to obtain reliable chronic effect concentrations for reproduction. Sediment toxicity tests were performed using three pairs of PAC isomers: two homocyclic compounds (anthracene and phenanthrene), two azaarenes (acridine and phenanthridine), and the two main transformation products of the azaarenes (acridone and phenanthridone). During the experiment, available PAC concentrations in pore water (estimated using solid phase microextraction) decreased more than total PAC concentrations in the sediment. Relating effect concentrations to PAC concentrations in pore water and in organisms showed that the two homocyclic compounds caused narcotic effects during chronic exposure, but only one of the four tested heterocyclic PACs caused narcotic effects. The transformation product phenanthridone was not toxic at the tested concentrations (up to 4000,mu mol/kg dry sediment), whereas EC50 values for the parent compound phenanthridine and the isomer acridone were below the estimated limit for narcosis, suggesting a specific mode of action. These results demonstrated the unpredictable (isomer) specific toxicity of azaarenes and their transformation products, emphasizing the need of chronic toxicity testing to gain insight into the long-term effects of heterocyclic PACs, which have been overlooked in risk assessment.

K Kuhn, B Nowak, G Klein, A Behnke, A Seidel, A Lampen

Determination of polycyclic aromatic hydrocarbons in smoked pork by effect-directed bioassay with confirmation by chemical analysis

Journal of Food Protection, 2008, Vol 71, Iss 5, pp 993-999

PAHs are generated during smoke curing and other heating treatments of food and represent a large class of chemical pollutants including a number of carcinogens. At present, PAHs are frequently detected by costly and time-consuming chemical analysis. Effect-directed in vitro cell-based bioassays of contaminants can offer a rapid, sensitive, and relatively inexpensive alternative for screening of contaminants in comparison to instrumental analysis. They enable estimation of total biological activity of all compounds acting through the same mode of binding. The aryl hydrocarbon receptor as a binding site plays an important role in PAH-induced carcinogenesis. The in vitro chemical-activated luciferase expression assay (using conditions to detect PAH) was investigated for its applicability for effect-directed analysis of PAH levels in smoked meat. There was an intra-assay variability of 0 to 15% and a mean coefficient of variation of 25% (3 to 50%) for the cleanup and bioassay analysis of the smoked pork samples. There was a correlation between the total responses of the bioassay and the individual amounts of the PAHs with a high molecular weight. The comparison of 2,3,7,8-tetrachlorodibenzo-p-dioxin and benzo[k]fluoranthene used as standard in the in vitro chemical-activated luciferase expression assay resulted in benzo[k]fluoranthene being able to be used as an alternative, nontoxic standard in the bioassay. This bioassay is an applicable effect-directed functional prescreening method for the analysis of PAHs in smoked meat and appears to have potential in being used for food control in the future.

I Lima, MR Peck, J RendonVonOsten, AMM Soares, L Guilhermino, JM Rotchell

Ras gene in marine mussels: A molecular level response to petrochemical exposure

Marine Pollution Bulletin, 2008, Vol 56, Iss 4, pp 633-640

Mussels are susceptible to numerous toxicants and are often employed as bioindicators. This study investigated the status of the ras proto-oncogene in Mytilus galloprovincialis following petrochemical exposure. A M. Galloprovincialis homologue of the vertebrate ras gene was isolated, showing conserved sequence in regions of functional importance and a high incidence of polymorphic variation. Mutational damage was investigated in mussels chronically exposed to the water-accommodated fraction of #4 fuel-oil (WAF), and in mussels collected along the NW coast of Portugal in sites with different levels of petrochemical contamination. A ras gene point mutation was identified in the codon 35 of one individual exposed to 12.5% WAF No mutations were detected in mussels from the WAF control or environmental samples. This represents the first report of a ras gene mutation, experimentally-induced by petrochemical exposure, in an invertebrate species.
JBC Bugden, CW Yeung, PE Kepkay, K Lee

Application of ultraviolet fluorometry and excitation-emission matrix spectroscopy (EEMS) to fingerprint oil and chemically dispersed oil in seawater

Marine Pollution Bulletin, 2008, Vol 56, Iss 4, pp 677-685

Excitation-emission matrix spectroscopy (EEMS) was used to characterize the ultra violet fluorescence fingerprints of eight crude oils (with a 14,470-fold range of dynamic viscosity) in seawater. When the chemical dispersant Corexit 9500 (R) was mixed with the oils prior to their dispersion in seawater, the fingerprints of each oil changed primarily as an increase in fluorescence over an emission band centered on 445 nm. In order to simplify the wealth of information available in the excitation-emission matrix spectra (EEMs), two ratios were calculated. A 66-90% decrease in the slope ratio was observed with the addition of Corexit. When the slope ratios were reduced in complexity to intensity ratios, similar trends were apparent. As a result either of the ratios could be used as a simple and rapid means of identifying and monitoring chemically dispersed oil in the open ocean.
EK Barbour, AH Sabra, HA Shaib, AM Berckley, NS Farajalla, RA Zurayk, ZG Kassaify

Baseline data of polycyclic aromatic hydrocarbons correlation to size of marine organisms harvested from a war-induced oil spill zone of the Eastern Mediterranean Sea

Marine Pollution Bulletin, 2008, Vol 56, Iss 4, pp 770-777

CA Shultz, NT Palackal, D Mangal, RG Harvey, IA Blair, TM Penning

Fjord-region benzo[g]chrysene-11,12-dihydrodiol and benzo[c]phenanthrene-3,4-dihydrodiol as substrates for rat liver dihydrodiol dehydrogenase (AKR1C9): Structural basis for stereochemical preference

Chemical Research in Toxicology, 2008, Vol 21, Iss 3, pp 668-677

This study demonstrates thatbenzo[g]chrysene-11,12-dihydrodiol (B[g]C-11,12-dihydrodiol) derived from the fjord-region parent hydrocarbon B[g]C is oxidized by rat AKR1C9 with a k(cat)/K-m 100 times greater than that observed with the commonly studied bay-region benzo[a]pyrene-7,8-dihydrodiol (B[a]P-7,8-dihydrodiol). Conversely, despite its strikingly similar structure to B[g]C-11,12-dihydrodiol, benzo[c]phenanthrene-3,4-dihydrodiol (B[c]Ph-3,4-dihydrodiol) is consumed by AKR1C9 at sluggish rates comparable to those observed with B[a]P-7,8-dihydrodiol. CD spectroscopy revealed that only the (+)-B[g]C-11, 12-dihydrodiol stereoisomer was oxidized, while AKR1C9 oxidized both stereoisomers of B[a]P-7,8-dihydrodiol and B[c]Ph-3,4-dihydrodiol. The (+)-S,S- and (-)-R,R-stereoisomers of B[g]C-11,12-dihydrodiol were purified by chiral RP-HPLC. The 11S,12S-stereoisomer was oxidized at the same rate as the racemate. The 11R,12R-stereoisomer did not act as an inhibitor to AKR1C9, indicating that the (-)-R,R-stereoisomer was excluded from the active site. To understand the basis of stereochemical preference, we screened alanine-scanning mutants of active site residues of AKR1C9. These studies revealed that in comparison to the wild type, F129A, W227A, and Y310A enabled the oxidation of both the B[g]C-11S,12S-dihydrodiol and the B[g]C-11R,12R-dihydrodiol. Molecular modeling revealed that unlike B[a]P-7,8-dihydrodiol and B[c]Ph-3,4-dihydrodiol, B[g]C-11,12-dihydrodiol enantiomers are significantly bent out of plane. As a consequence, the (-)-R,R-stereoisomer was prevented from binding to the active site because of unfavorable interactions with F 129, W227, or Y310. Additionally, LC/MS validated that the product of the reaction of B[g] C-11,12-dihydrodiol oxidation catalyzed by AKR1C9 was B[g]C-11,12-dione, which was trapped in vitro with the nucleophile 2-mercaptoethanol. The similarity between rates of trans-dihydrodiol oxidation by the rat and human liver specific AKRs (AKR1C9 and AKR1C4) implicate these enzymes in hepatocarcinogenesis in rats observed with the fjord-region PAH.

E Sepetdjian, A Shihadeh, NA Saliba

Measurement of 16 polycyclic aromatic hydrocarbons in narghile waterpipe tobacco smoke

Food and Chemical Toxicology, 2008, Vol 46, Iss 5, pp 1582-1590

An analytical method for the determination of 16 PAHs in the mainstream of narghile smoke is presented. The smoke was generated using a digital waterpipe smoking machine connected to the mouthpiece of a narghile that was loaded with 10 g of a popular flavored tobacco and kept alight with quick-light charcoal briquettes that are commonly used for this purpose. A standard smoking regimen consisting of 171 puffs of 530 ml volume and 2.6 s duration spaced 17 s apart was used, and the smoke condensates were collected on glass fiber filters. PAHs were extracted with toluene assisted by sonication. For purification, the extract was passed through a silica cartridge and eluted with hexane. The eluent was preconcentrated, reconstituted in acetonitrile, and analyzed using a GC-MS-SICP method. The method showed good selectivity, repeatability, accuracy and sensitivity. The limit of detection ranged from 15 to 96 ng for benzo[a]pyrene and indeno[1,2,3-cd]pyrene, respectively. It was found that a single narghile smoking session delivers approximately 50 times the quantities of carcinogenic 4- and 5-membered ring PAHs as a single 1R4F cigarette smoked using the FTC protocol. The pattern of PAH concentrations suggested that formation pathways differ from those of the cigarette, possibly reflecting the differing combustion conditions of the two smoking devices.
P Visciano, M Perugini, F Conte, M Arnorena

Polycyclic aromatic hydrocarbons in farmed rainbow trout (Oncorhynchus mykiss) processed by traditional flue gas smoking and by liquid smoke flavourings

Food and Chemical Toxicology, 2008, Vol 46, Iss 5, pp 1409-1413

PAHs were determined by high performance liquid chromatography (HPLC) method with fluorescence detection in rainbow trout fillets processed by traditional flue gas smoking and by liquid smoke flavourings, at low temperature (25 degrees C for 3 h). Raw fillets were also investigated as control group. The following compounds, anthracene, fluoranthene, pyrene, benz(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene and benzo(ghi)perylene were detected in all samples and 110 significant difference (p > 0.05) was found neither between fresh and processed samples nor between the two different smoking techniques, except for chrysene and benzo(b)fluoranthene. The results show that PAHs found in rainbow trout fillets Could be considered as a consequence of environmental pollution and the mild smoking process described in the present study did not affect their concentrations.
SA Bortolato, JA Arancibia, GM Escandar

A novel application of nylon membranes to the luminescent determination of benzo[a]pyrene at ultra trace levels in water samples

Analytica Chimica Acta, 2008, Vol 613, Iss 2, pp 218-227

Very simple and highly sensitive methods are presented for the determination of benzo[a]pyrene, one of the most carcinogenic PAHs. The approaches are based on solid-phase extraction of the analyte on a nylon membrane via a syringe procedure, and its fluorescent or phosphorescent determination on the solid surface. While the native fluorescence of benzo[a]pyrene retained on a nylon surface is measured directly, room-temperature phosphorescence is induced by spotting a few microlitres of thallium(l) nitrate solution on the surface (heavy-atom effect). An enhancement of the phosphorescence signal was corroborated when the measurements were carried under a nitrogen atmosphere. The analytical figures of merit obtained under the best experimental conditions demonstrate the capability of detecting benzo[a]pyrene at a sub-parts-per-trillion (sub-ng L-1) level. The potential interference from other common PAHs and also from different metal ions was studied. The feasibility of determining benzo[a]pyrene in real samples was successfully evaluated through the analysis of spiked tap, underground and mineral water samples of different origins. Recoveries obtained from spiked river waters were successfully compared with those provided by a reference method, through rigorous statistical analysis.
N Grova, C Feidt, F Monteau, B LeBizec, G Rychen

TTransfer of phenanthrene and its hydroxylated metabolites to milk, urine and faeces

Polycyclic Aromatic Compounds, 2008, Vol 28, Iss 2, pp 98-111

Single oral ingestion of phenanthrene was administered in lactating goats with the aim of characterizing its behavior and its biotransformation in milk and other excretion products. Detection and identification of the analytes (phenanthrene, 1-, 2-, 3-, 4-, 9-hydroxyphenanthrene and 9,10-dihydroxyphenanthrene) were achieved using GC-MS procedure. The blood kinetics revealed the presence of phenanthrene and its hydroxylated forms quite soon (3-7 h) after the oral administration. The high concentration of metabolites in blood (3-300 ng/mL) suggests a very fast biotransformation process of phenanthrene. A direct link between the lipophily and the presence of the molecule in milk or urine was established. Indeed, 94% and 99.6% of the excreted phenanthrene were recovered under metabolite forms in milk and urine respectively. The non-metabolized phenanthrene was principally found in faeces. The more the solubility increased, the more the compound was transferred through milk and urine; as a consequence, the 9,10-diOHphenanthrene appeared mainly in urine whereas phenanthrene was practically not detectable. These results provide original information on the ability of the dairy ruminant to metabolize and to transfer phenanthrene. The extremely low rate transfer of phenanthrene and its metabolites to the milk (0.25%) should not, therefore, be considered as a major health concern.

HH Soclo, H Budzinski, P Garrigues, S Matsuzawa

Biota accumulation of polycyclic aromatic hydrocarbons in benin coastal waters

Polycyclic Aromatic Compounds, 2008, Vol 28, Iss 2, pp 112-127

The contamination levels of 12 US-EPA PAHs from the tri-aromatics to the hexa- aromatics in biota and sediment of Cotonou's lagoon and Benin's continental shelf waters are identified in this paper. PAHs were analyzed by gas-chromatography coupled with mass spectrometry (GC-SM). Total lipid contents (TLC) were measured for biota, and total organic carbon content (TOC) for sediment. Total PAH concentrations obtained for organisms ranged between 15 and 102ngg- 1, with mussels accumulating the highest concentrations of PAHs. The lower-molecular-weight (LMW) 3 ring PAHs were predominant in all biota and showed similar distribution patterns. Phenanthrene accounts for 76% of total bioaccumulation factors (BAFs). Biota and sediment accumulation factors (BSAFs) showed that the mussels are exposed to the LMW PAHs more than to the hydrophobic higher-molecular-weight (HMW) PAHs in the Benin coastal waters.

SR Myers, HE Hurst, C Cunningham, MY Ali, T Wright

Kinetics of formation of (+/-)-anti-7,8-dihydroxy-9 alpha,10 alpha-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene adducts with mouse and human hemoglobin

Polycyclic Aromatic Compounds, 2008, Vol 28, Iss 2, pp 143-164

Previous studies on the metabolic activation of polycyclic aromatic hydrocarbons have shown conclusively that activation to reactive electrophilic intermediates occurs via metabolism of the unsubstituted aromatic hydrocarbon to electrophilic diol-epoxide intermediates. These reactive electrophilic derivatives undergo reaction with various biological nucleophilic centers to form covalent modifications, which can be assessed by a variety of analytical techniques. While the formation of these adducts with various cellular nucleophiles has been clearly established, the relationships between relative rates of formation of various adducts in biological systems has not been significantly investigated. In the present study, we investigated the pharmacokinetics of reaction of the ultimate carcinogenic metabolite of benzo(a)pyrene, (+/-)-anti-7,8-dihydroxy-9 alpha,10 alpha- epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene (BPDE), with both male C57BL/6 mouse red cell hemoglobin and human red cells, in vitro. Comparative pharmacokinetic studies using both mouse and human hemoglobin were carried out by incubation of the packed red cells together with solutions of (+/-)-anti-7,8-dihydroxy-9 alpha,10 alpha -epoxy-7,8,9,10- tetrahydrobenzo[a]pyrene. Similar rate constants for the binding of the epoxide to hemoglobin in both mouse and human were found, suggesting a similarity of amino acids that were adducted in both species. Overall binding of (alpha)-anti-7,8-dihydroxy-9 alpha,10 alpha -epoxy-7,8,9,10- tetrahydrobenzo[a]pyrene to mouse hemoglobin was found to be slightly higher than that found using human hemoglobin, suggesting the potential of a facilitation of the binding of the epoxide with mouse protein or an additional reactive amino acid to which the epoxide was bound. In parallel studies, mice were injected intraperitoneally with benzo(a)pyrene to compare the kinetics of binding of this carcinogen to hemoglobin, in vivo. Blood samples were obtained at specific intervals, and the kinetics of binding to hemoglobin characterized. These results suggested that the binding to hemoglobin in the in vivo studies was slightly lower than that compared to the in vitro assessments. However the differences in adduct levels strongly suggests that other metabolic pathways are involved in the metabolic activation of benzo(a)pyrene as well as other related carcinogenic compounds.

IY Goryacheva, NV Beloglazova, SA Eremin, DA Mikhirev, R Niessner, D Knopp

Gel-based immunoassay for non-instrumental detection of pyrene in water samples

Talanta, 2008, Vol 75, Iss 2, pp 517-522

A new qualitative immunologically based tube test for non-instrumental detection of pyrene (PYR) in water samples was developed. The method combines the pre-concentration of analyte by immunoextraction and its detection by immunoassay using Sepharose 4B-immobilized IgG-fraction of a polyclonal anti-PYR antiserum (immunoaffinity gel) and I-pyrenebutyric acid-horseradish peroxidase conjugate (PYR-BA-HRP). The immunoaffinity gel was placed in a standard 1-ml SPE column through which a 10-ml aliquot of water sample spiked with 10% acetonitrile was passed. Following, free antibody binding sites were detected by application of PYR-BA-HRP. Four minutes after addition of the chromogenic substrate the results were visually evaluated by occurring or stayed away blue colour development for negative and positive samples, respectively. Total time for assay was about 15 min for six samples. Under optimized conditions a cut-off level for pyrene of 0.04 ng ml(-1) was found. At this defined concentration, a set of spiked samples (n = 175) was analyzed and very low rates of false negatives (1.2%) and false positives (4.6%) determined which fulfils the requirement set by Commission Decision 2002/657/EC for a screening method. No interference by other PAH compounds like naphthalene, fluoranthene, phenanthrene, anthracene, and benzo[a]pyrene at a concentration of 20 ng ml(-1), i.e., 500-fold excess compared to the defined cut-off level was observed. Different water types like surface water, tap water, bottled water, and melted snow were analyzed for PYR contamination by the proposed method and results confirmed by HPLC-FLD.
M Barthe, E Pelletier, GD Breedveld, G Cornelissen

Passive samplers versus surfactant extraction for the evaluation of PAH availability in sediments with variable levels of contamination

Chemosphere, 2008, Vol 71, Iss 8, pp 1486-1493

The purpose of this study was to test the efficiency of passive solid samplers, polyoxymethylene (POM) strips and polydimethylsiloxane (PDMS) silicon tubing, to predict the bioavailability of native PAHs in contaminated sediments. Results were compared with worm bioaccumulation data and solid/liquid extraction using the surfactant Brij (R) 700 (B700). The two passive samplers were found to act differently. The PDMS sampler overestimated the availability of PAHs in all studied sediments. The POM method provided results in accordance with those obtained with the B700 extraction. However, POM and B700 methods underestimated PAH availability in low contaminated sediments where biological factors (digestible organic matter) become important. Bioavailability of total PAHs was correctly predicted by POM and B700 in highly contaminated aluminum smelter sediments. A closer examination of individual PAH results indicated that both techniques overestimated the availability of large molecules with log K-ow > 6 suggesting a biological mechanism limiting uptake of larger PAHs which seems to be related to the molecular size of compounds.
SX Fan, PJ Li, ZQ Gong, WX Ren, N He

Promotion of pyrene degradation in rhizosphere of alfalfa (Medicago sativa L.)

Chemosphere, 2008, Vol 71, Iss 8, pp 1593-1598

Pot experiment was conducted to evaluate the phytoremediation of pyrene-contaminated soil using alfalfa (Medicago sativa L.). Alfalfa biomasses, microbial viable counts, dehydrogenase activity, residual pyrene concentration and pyrene removal percentage were determined after 60 days of alfalfa growth. The results indicated that pyrene had an inhibitive effect on alfalfa growth, and higher pyrene concentration seriously affected alfalfa growth. In addition, the inhibitive effect on the root was more severe than that on the shoot. When pyrene concentration reached 492 mg kg(-1) in soil, the shoot and root biomasses were only 34%, and 22% of those of alfalfa growing in non-spiked soil, respectively. The rhizospheric bacterial and fungi counts were 5.0-7.5 and 1.8-2.3 times higher than those in non-rhizosphere soil, respectively. The residual concentrations of pyrene in the rhizosphere soil were lower than those in the non-rhizosphere soil. After 60 days, 69-85% and 59-80% of spiked pyrene disappeared from the rhizosphere and non-rhizosphere soils, respectively. The removal percentage decreased with increasing pyrene concentration. However, the average removal of pyrene in the rhizosphere soil was 6%) higher than that in the non-rhizosphere soil. Therefore, the presence of alfalfa roots was effective in promoting the phytoremediation of freshly added pyrene into the soil.
M Martins, AM Ferreira, C Vale

The influence of Sarcocornia fruticosa on retention of PAHs in salt marsh sediments (Sado estuary, Portugal)

Chemosphere, 2008, Vol 71, Iss 8, pp 1599-1606

Depth concentration profiles of PAHs, organic carbon and dissolved oxygen in non-colonised sediments and sediments colonised by Sarcocornia fruticosa from Mitrena salt marsh (Sado, Portugal) were determined in November 2004 and April 2005. Belowground biomass and PAH levels in below and aboveground material were also determined. In both periods, colonised sediments were oxygenated until 15-cm, rich in organic carbon (max 4.4%) and presented much higher PAH concentrations (max. 7.1 mu g g(-1)) than non-colonised sediments (max. 0.55 mu g g(-1)). Rooting sediments contained the highest PAH concentrations. The five- and six-ring compounds accounted to 50-75% of the total PAHs in colonised sediments, while only to 30% in non-colonised sediments. The elevated concentrations of PAHs in colonised sediments may be attributed to the transfer of dissolved PAH compounds towards the roots as plant uptake water and subsequent sequestration onto organically rich particles. A phase-partitioning mechanism probably explains the higher retention of the heavier PAHs. In addition oxygenated conditions of the rooting sediments favour the degradation of the lighter PAHs and explain the elevated proportion of the heavier compounds. Below and aboveground materials presented lower PAH concentrations (0.18-0.38 mu g g(-1)) than colonised sediments. Only 3- and 4-PAHs were quantified in aboveground material, reflecting either preferential translocation of lighter compounds from roots or atmospheric deposition.
C MoralesCaselles, J Kalman, C Micaelo, AM Ferreira, C Vale, I Riba, TA DelValls

Sediment contamination, bioavailability and toxicity of sediments affected by an acute oil spill: Four years after the sinking of the tanker Prestige (2002)

Chemosphere, 2008, Vol 71, Iss 7, pp 1207-1213

Sediment contamination and three bioassays were used to determine the sediment quality four years after an oil spill (Prestige, 2002): the Microtox (R) test, a 10-day bioassay using the amphipod Ampelisca brevicornis, and a polychaete 10-day toxicity test with the lugworm Arenicola marina. In addition, bioaccumulation of PAHs was examined in the polychaete after 10 days of exposure. The results obtained from the toxicity tests and bioaccumulation analyses were statistically compared to the sediment chemical data, in order to assess the bioavailability of the contaminants, their effects, and their relationship with the oil spill. The sediments studied were from two areas of the Galician Coast (NW Spain): the Bay of Corme-Laxe and the Cies Island, located in the Atlantic Island National Park. The results point to a decrease in contamination with respect to previous studies and to the disappearance of the acute toxicity four years after the oil spill. However an important bioaccumulation of PAHs was detected in the organisms exposed to sediments from Corme-Laxe, suggesting that despite the recovery of the environmental quality of the area, effects in the biota might be occurring.
B Rippey, N Rose, HD Yang, S Harrad, M Robson, S Travers

An assessment of toxicity in profundal lake sediment due to deposition of heavy metals and persistent organic pollutants from the atmosphere

Environment International, 2008, Vol 34, Iss 3, pp 345-356

A Tier I Sediment Ecological Risk Assessment of profundal lake sediment contaminated by diffuse pollution of heavy metals and POPs deposited from the atmosphere was completed. The concentrations of seven heavy metals and four groups of POPs (OCs, PCBs, PAHs, PBDEs) were determined in the profundal sediment of ten lakes in the United Kingdom and two sediment toxicity tests completed (chironomid survival and emergence and cladoceran survival and reproduction). The results showed that around half the lakes are at least moderately contaminated by Pb, Zn, Cd, As and PAHs deposited from the atmosphere and the toxicity quotient suggests that the contaminants of concern are Pb, As and PAHs, and not the other metals nor OCs and PCBs. There was toxicity in the sediment of four of the lakes. The Probable Effect Concentration Quotient values indicated that metals in the sediments of Scoat Tarn, Agden Reservoir and Llyn Llagi were likely to be responsible for the laboratory toxicity found in these lakes, with PAHs also contributing in Agden Reservoir.
TL Wade, ST Sweet, AG Klein

Assessment of sediment contamination in Casco Bay, Maine, USA

Environmental Pollution, 2008, Vol 152, Iss 3, pp 505-521

The current status of contaminant concentrations in Casco Bay, decadal trends of these contaminants and changes in their geographical distribution are assessed using sediment samples collected approximately 10 years apart. In general, regulated contaminants appeared to be decreasing in concentration. Total PAH and dioxins/furans concentrations did not significantly change over this period. Total organochlorine pesticides, 4,4-DDE, 4,4-DDD, total DDT, PCB, tributyltin and total butyltin decreased in concentration. Trace element concentrations in sediments decreased at the majority of the sampling sites for chromium, nickel, and selenium while arsenic, cadmium, copper, lead, mercury, silver, and zinc remained relatively constant. None of the contaminants measured has increased by more than a factor of 2. Selected sites located in the Inner Bay, where concentrations are higher and new inputs were more likely, showed increased concentrations of contaminants. Most contaminants were not found at concentrations expected to adversely affect sediment biota based on ERL/ERM guidelines.
M Kriipsalu, M Marques, W Hogland, DR Nammari

Fate of polycyclic aromatic hydrocarbons during composting of oily sludge

Environmental Technology, 2008, Vol 29, Iss 1, pp 43-53

In order to assess the effectiveness of aerobic degradation with emphasis on the 16 U.S. EPA priority PAHs, oily sludge generated by a dissolved air flotation flocculation unit of a wastewater treatment plant in a petroleum refinery was amended with remediated oil-contaminated soil and non-mature garden waste compost 40:40:20 (wet weight) respectively. About 21 t of the mixture with a top-layer formed by 30 cm of remediated soil was treated in a 28 m(3) air-forced reactor. The PAH concentration was monitored for 370 days. In the top-layer, a reduction of 88 % of the total extractable PAH was measured at day 62 and a final reduction of 93 % at day 370. In the mixture, a reduction of 72 % in total PAH was measured at day 62, followed by fluctuation in concentration with a final measured reduction of 53 % at day 370. The analysis of individual PAH in the mixture suggested that volatilization and biodegradation are the main mechanisms responsible for the reduction of 2 ring PAH and 3-4 ring PAH, respectively. Fluctuation of 5-6 ring PAH concentrations with increase observed at the end of the period might result from a combination of the following: (i) sequestration of large PAH in the organic matrix (reducing bioavailability, biodegradability and eventually, extractability) and desorption as composting progresses; ii) heterogeneous distribution of the stable large PAH in the mixture, thus affecting sampling. It was concluded that one-time composting in static-aerated biopiles with organic amendments as the sole strategy to treat oily sludge is very effective in reducing the content of 2-4 ring PAH, but it is not effective in reducing the content of 5-6 ring PAHs, even after a relatively long time span (370 d), The concentrations measured in the remediated soil that formed the top layer after 62 days of composting suggests that further relevant reduction of residual PAH (89% of total PAH and 69% of 5-6 ring PAH) can be obtained if the contaminated masses are exposed to a second thermophilic phase. This could be achieved by adding new easily biodegradable organic amendments to the contaminated masses after some months of composting, remixing and composting again for a minimum additional period of 2 months.

W Jedrychowski, E Flak, E Mroz, A Pac, R Jacek, E SochackaTatara, J Spengler, V Rauh, F Perera

Modulating effects of maternal fish consumption on the occurrence of respiratory symptoms in early infancy attributed to prenatal exposure to fine particles

Annals of Nutrition and Metabolism, 2008, Vol 52, Iss 1, pp 8-16

The purpose of the study was to test the hypothesis whether infants with higher prenatal exposure to fine particles (PM2.5) are at greater risk of developing respiratory symptoms and whether fish consumption in pregnancy may modulate the effect. The study was carried out in a cohort of 465 newborns in Krakow (Poland) who have been followed over the first 2 years of life and for whom data on the occurrence of respiratory symptoms and measurements of personal air monitoring in the second trimester of pregnancy were available. The incidence risk ratio (IRR) of respiratory symptoms due to prenatal PM2.5 exposure were adjusted for potential confounders (gender of child, breastfeeding, parity, maternal atopy, maternal education as a proxy for the socio-economic status, exposure to postnatal environmental tobacco smoke (ETS), and moulds in households) in the generalized estimating equations (GEE) statistical models. The adjusted risk of coughing was associated significantly with PM2.5 level (IRR = 2.51; 95% CI: 1.77-3.58), moulds in the household, parity, maternal atopy and postnatal ETS, but was lower in girls, and in infants whose mothers consumed more fish in pregnancy (IRR = 0.85; 95% CI: 0.79-0.91). The risk of wheezing was also correlated significantly with the prenatal exposure to PM2.5 (IRR = 1.36; 95% CI: 1.29-1.43) but also with the presence of moulds in homes, parity, maternal atopy and postnatal ETS. The occurrence of wheezing was associated inversely with the gender of child, gestational age, and fish consumption in pregnancy (IRR = 0.97; 95% CI: 0.95-0.99). Similarly, the risk of difficult (puffy) breathing increased with prenatal exposure to PM 2.5 (IRR = 1.18; 95% CI: 1.12-1.25) moulds, maternal atopy, and parity. The symptom occurrence was lower in girls and associated inversely with the gestational age, and fish consumption in pregnancy (IRR = 0.94; 95% CI: 0.92-0.97). The results of the study support the hypothesis that fish consumption in pregnancy may mitigate the harmful effect of prenatal or perinatal exposure to components of PM 2.5 resulting in an increased burden of respiratory infections among infants.
VM Arlt, M Stiborova, CJ Henderson, M Thiemann, E Frei, D Aimova, R Singh, GG daCosta, OJ Schmitz, PB Farmer, CR Wolf, DH Phillips

Metabolic activation of benzo[a]pyrene in vitro by hepatic cytochrome P450 contrasts with detoxification in vivo: experiments with hepatic cytochrome P450 reductase null mice

Carcinogenesis, 2008, Vol 29, Iss 3, pp 656-665

Many studies using mammalian cellular and subcellular systems have demonstrated that PAHs, including benzo[a]pyrene (BaP), are metabolically activated by cytochrome P450s (CYPs). In order to evaluate the role of hepatic versus extra-hepatic metabolism of BaP and its pharmacokinetics, we used the hepatic cytochrome P450 reductase null (HRN) mouse model, in which cytochrome P450 oxidoreductase, the unique electron donor to CYPs, is deleted specifically in hepatocytes, resulting in the loss of essentially all hepatic CYP function. HRN and wild-type (WT) mice were treated intraperitoneally (i.p.) with 125 mg/kg body wt BaP daily for up to 5 days. Clearance of BaP from blood was analysed by high-performance liquid chromatography with fluorescence detection. DNA adduct levels were measured by P-32-post-labelling analysis with structural confirmation of the formation of 10-(deoxyguanosin-N-2-yl)-7,8,9-trihydroxy-7,8,9,10-tetrahydrobenzo[a]pyrene by liquid chromatography-tandem mass spectrometry analysis. Hepatic microsomes isolated from BaP-treated and untreated mice were also incubated with BaP and DNA in vitro. BaP-DNA adduct formation was up to 7-fold lower with the microsomes from HRN mice than with that from WT mice. Most of the hepatic microsomal activation of BaP in vitro was attributable to CYP1A. Pharmacokinetic analysis of BaP in blood revealed no significant differences between HRN and WT mice. BaP-DNA adduct levels were higher in the livers (up to 13-fold) and elevated in several extra-hepatic tissues of HRN mice (by 1.7- to 2.6-fold) relative to WT mice. These data reveal an apparent paradox, whereby hepatic CYP enzymes appear to be more important for detoxification of BaP in vivo, despite being involved in its metabolic activation in vitro.

N Tyutyukov, N Drebov, K Mullen, A Staykov, F Dietz

Energy spectra and electric and magnetic properties of 1D stacks of conjugated pi-electron systems with defect surface states. I. pi systems with tamm surface states

Journal of Physical Chemistry C, 2008, Vol 112, Iss 16, pp 6232-6239

The energy spectra and the electric and magnetic properties of one-dimensional (ID) stacks consisting of conjugated pi-electron systems (polycyclic aromatic hydrocarbons and polymethines) with Tamm defects are investic,ated theoretically by means of the many-electron band theory. The conditions for the relative arranoement of the stacks in terms of the slip parameters for yielding different magnetic and electric ground-state properties are studied.

F Ariese, AN Bader, C Gooijer

Fluorescence line-narrowing spectroscopy for probing purposes in bioanalytical and environmental chemistry

TRAC - Trends in Analytical Chemistry, 2008, Vol 27, Iss 2, pp 127-138

Fluorescence line-narrowing spectroscopy (FLNS) is a cryogenic technique that can be used to obtain high-resolution fluorescence spectra. The technique has mainly been used for fingerprint identification. However, this review focuses on the trend to use FLNS for probing purposes: obtaining information on interactions with the local environment or determining conformations. We briefly discuss the basics of FLNS, solute-matrix interactions and important instrumental aspects. We describe examples from various bioanalytical fields: DNA adducts of the aromatic carcinogen benzo[a]pyrene (BP); binding of BP metabolites to monoclonal antibodies or the estrogen receptor; FLNS studies of porphyrin-containing proteins; and, photosynthetic systems. As an illustration from the field of environmental chemistry, we discuss the use of luminescence line-narrowing spectroscopy - a special mode of FLNS - to study the complexation of lanthanides to humic substances.
LA Launen, J Dutta, R Turpeinen, ME Eastep, R Dorn, VH Buggs, JW Leonard, MM Haggblom

Characterization of the indigenous PAH-degrading bacteria of Spartina dominated salt marshes in the New York/New Jersey Harbor

Biodegradation, 2008, Vol 19, Iss 3, pp 347-363

The aerobic polyaromatic hydrocarbon (PAH) degrading microbial communities of two petroleum-impacted Spartina-dominated salt marshes in the New York/New Jersey Harbor were examined using a combination of microbiological, molecular and chemical techniques. Microbial isolation studies resulted in the identification of 48 aromatic hydrocarbon-degrading bacterial strains from both vegetated and non-vegetated marsh sediments. The majority of the isolates were from the genera Paenibacillus and Pseudomonas. Radiotracer studies using C-14-phenanthrene and C-14-pyrene were used to measure the PAH-mineralization activity in salt marsh sediments. The results suggested a trend towards increased PAH mineralization in vegetated sediments relative to non-vegetated sediments. This trend was supported by the enumeration of PAH-degrading bacteria in non-vegetated and vegetated sediment using a Most Probable Numbers (MPN) technique, which demonstrated that PAH-degrading bacteria existed in non-vegetated and vegetated sediments at levels ranging from 10(2) to 10(5) cells/g sediment respectively. No difference between microbial communities present in vegetated versus non-vegetated sediments was found using terminal restriction fragment length polymorphism (of the 16S rRNA gene) or phospholipid fatty acid analysis. These studies provide information on the specific members and activity of the PAH-degrading aerobic bacterial communities present in Spartina-dominated salt marshes in the New York/New Jersey Harbor estuary.

L Arias, J Bauza, J Tobella, J Vila, M Grifoll

A microcosm system and an analytical protocol to assess PAH degradation and metabolite formation in soils

Biodegradation, 2008, Vol 19, Iss 3, pp 425-434

During bioremediation of PAH-polluted soils accumulation of polar metabolites resulting from the biological activity may occur. Since these polar metabolites are potentially more toxic than the parental products, a better understanding of the processes involved in the production and fate of these oxidation products in soil is needed. In the present work we describe the design and set-up of a static soil microcosm system and an analytical methodology for detection of PAHs and their oxidation products in soils. When applied to a soil contaminated with phenanthrene, as a model PAH, and 1-hydroxy-2-naphthoic acid, diphenic acid, and phthalic acid as putative metabolites, the extraction and fractionation procedures resulted in recoveries of 93%, 89%, 100%, and 89%, respectively. The application of the standardized system to study the biodegradation of phenanthrene in an agricultural soil with and without inoculation of the high molecular weight PAH-degrading strain Mycobacterium sp. AP1, demonstrates its suitability for determining the environmental fate of PAHs in polluted soils and for evaluating the effect of bioremediative treatments. In inoculated microcosms 35% of the added phenanthrene was depleted, 19% being recovered as CO2 and 3% as diphenic acid. The latter, together with other two unidentified metabolites, accumulated in soil.

K Hylland, KE Tollefsen, A Ruus, G Jonsson, RC Sundt, S Sanni, TIR Utvik, S Johnsen, I Nilssen, L Pinturier, L Balk, J Barsiene, I Marigomez, SW Feist, JF Borseth

Water column monitoring near oil installations in the North Sea 2001-2004

Marine Pollution Bulletin, 2008, Vol 56, Iss 3, pp 414-429

Fisheries have been vital to coastal communities around the North Sea for centuries, but this semi-enclosed sea also receives large amounts of waste. It is therefore important to monitor and control inputs of contaminants into the North Sea. Inputs of effluents from offshore oil and gas production platforms (produced water) in the Norwegian sector have been monitored through an integrated chemical and biological effects programme since 2001. The programme has used caged Atlantic cod and blue mussels. PAH tissue residues in blue mussels and PAH bile metabolites in cod have confirmed exposure to effluents, but there was variation between years. Results for a range of biological effects methods reflected exposure gradients and indicated that exposure levels were low and caused minor environmental impact at the deployment locations. There is a need to develop methods that are sufficiently sensitive to components in produced water at levels found in marine ecosystems. (C) 2007 Elsevier Ltd. All rights reserved.

G Cornelissen, A Pettersen, E Nesse, E Eek, A Helland, GD Breedveld

The contribution of urban runoff to organic contaminant levels in harbour sediments near two Norwegian cities

Marine Pollution Bulletin, 2008, Vol 56, Iss 3, pp 565-573

The main aim of the present study was to compare the quality of particle emissions (urban runoff and settling particles in rivers and harbours) to the quality of top-layer bed sediments, for two Norwegian harbours (Oslo and Drammen). A sub-aim was to investigate whether non-industrial urban runoff contributed to the organotin load of sediments, apart from leaching from ship hulls. Time-integrated samples of stormwater runoff were obtained in an innovative manner, by sampling man-holes in the stormwater system. Settling particles were sampled with sediment traps. The study focused on PAHs, PCBs and organotin compounds. Contaminant levels were generally a factor of 2-10 (PAHs) and 3-30 (TBT) lower in emitted riverine and runoff particles than in top-layer bed sediments, except for PCBs in Oslo harbour (only 20-30% lower). Significant levels of tributyltin (TBT; median 140 mu g/kg) were shown in runoff particles, showing that TBT can also be emitted via urban sources, since the sampled man-holes were not in areas where dry-docking activities take place. Possible land-based TBT sources include long-lasting house paint and use of TBT as PVC stabilizer and timber preservative. Since there are ongoing emissions into the two studied harbour areas, it is concluded that the addition of an actively sorbing capping material such as activated carbon might be the best remediation alternative. (C) 2007 Elsevier Ltd. All rights reserved.

J Poerschmann, Z Parsi, T Gorecki

Non-discriminating flash pyrolysis and thermochemolysis of heavily contaminated sediments from the Hamilton Harbor (Canada)

Journal of Chromatography A, 2008, Vol 1186, Iss 1-2, pp 211-221

Analytical pyrolysis of sediments contaminated with pollutants of medium to high molecular weights (up to similar to 50ODa) is very challenging when using conventional pyrolysis systems due to discrimination of high molecular weight analytes. In the framework of this contribution, nondiscriminating pyrolysis and thermochemolysis using rapid heating in a Silcosteel capillary were applied to study organic pollutants in heavily contaminated sediments taken from the Hamilton Harbor. The novel pyrolysis approach, requiring very small amounts of sample, turned out to be very useful as a rapid screening method, e.g. For risk assessment studies, proving superior to commonly used solvent extraction. Main pollutants in the sediments under study included aromatic hydrocarbons, chiefly originating from coal tar and petroleum. Polycyclic aromatic hydrocarbons (PAHs) beyond six-rings, including coronene and truxene, could be detected. Sequential tetramethyl ammonium hydroxide-induced thermochemolysis performed at 500 and 750 degrees C enabled the differentiation between organic pollutants sorbed onto the sediment matrix on the one hand, and structural moieties of the condensed polymeric humic sediment matrix along with bound residues on the other hand. Thermochemolysis at 500 degrees C removed sorbates quantitatively, leaving only bare polymeric humic matrix. Significant PAH source indicators provided evidence that the lipidic fraction sorbed onto the sediments originated from PAHs formed chiefly in coal combustion processes. The polymeric humic organic matter network of the less polluted sediment was mainly of petrogenic origin, whereas black carbon, kerogen, etc. Contributed to the organic carbon of the heavily polluted sediment. Thermochemolysis at 500 degrees C was also used to study fatty acid profiles of the sediments. The fatty acid methyl ester patterns obtained for the two sites under study differed significantly, with strong indications that microbial attenuation of the pollutants at the heavily polluted site 2 was strongly suppressed.
SQ Zhu, L Li, C Thornton, P Carvalho, BA Avery, KL Willett

Simultaneous determination of benzo[a]pyrene and eight of its metabolites in Fundulus heteroclitus bile using ultra-performance liquid chromatography with mass spectrometry

Journal of Chromatography B - Analytical Technologies in the Biomedical and Life Sciences, 2008, Vol 863, Iss 1, pp 141-149

A sensitive and fast method was developed to quantitate the carcinogenic PAH benzo[a]pyrene (BaP)and eight of its oxidized metabolites by ultra-performance liquid chromatography (UPLC) coupling with mass spectrometry (MS). The UPLC method, using an acetonitrile: water gradient as a mobile phase, provided baseline separation of the BaP metabolites including three BaP diones. Linearity of detection was in the range of 0.2-5.0 ng/mu L, and limits of detection (LOD) were lower than 0.01 ng/mu L for BaP and all of the metabolites except BaP tetrol. In order to test this method in environmentally relevant samples, we exposed the small fish Fundulus heteroclitus to BaP and quantitated biliary BaP metabolites. Extraction recovery of all compounds varied from 65.4 +/- 21.3% to 92.4 +/- 3.0%. In exposed fish bile, the BaP diones, BaP-7,8-dihydrodiol, and 3-hydroxy BaP metabolites predominated, existing mainly as glucuronic acid conjugates. This UPLC-MS method will be useful for further defining the roles of cytochrome P450s with both in vivo and in vitro models in the understanding of the mechanisms of metabolic activation and detoxification of BaP.
IF Puntus, AE Filonov, LI Akhmetov, AV Karpov, AM Boronin

Phenanthrene degradation by bacteria of the genera Pseudomonas and Burkholderia in model soil systems

Microbiology, 2008, Vol 77, Iss 1, pp 7-15

Degradation of phenanthrene by strains Pseudomonas putida BS3701 (pBSI 141, pBSI 142), Pseudomonas putida BS3745 (pBS216), and Burkholderia sp. BS3702 (pBS1143) were studied in model soil systems. The differences in accumulation and uptake rate of phenanthrene intermediates between the strains under study have been shown. Accumulation of 1-hydroxy-2-naphthoic acid in soil in the course of phenanthrene degradation by strain BS3702 (pBS1143) in a model system has been revealed. The efficiency of phenanthrene biodegradation was assessed using the mathematical model proposed previously for assessment of naphthalene degradation efficiency. The efficiency of degradation of both phenanthrene and the intermediate products of its degradation in phenanthrene-contaminated soil is expected to increase with the joint use of strains P putida BS3701 (pBS 1141, pBS1142) and Burkholderia sp. BS3702 (pBS1143).

S Fias, PW Fowler, JL Delgado, U Hahn, P Bultinck

Correlation of delocalization indices and current-density maps in polycyclic aromatic hydrocarbons

Chemistry - A European Journal, 2008, Vol 14, Iss 10, pp 3093-3099

Using multicentre delocalization indices, the ring current maps of a large set of PAHs are reconstructed and compared with ab initio computations of the same maps in the pseudo-pi version of the ipsocentric approach to magnetic response. The quality of the comparison indicates that both delocalization and ring current approaches capture the same information about the aromatic nature of the PAH. Aromaticity as a global property, requires knowledge of more than single circuits, but the present results suggest no need to introduce a ''multidimensional character'' for aromaticity.

KK Laali, T Okazaki, F Sultana, SD Bunge, BK Banik, C Swartz

Stable-ion NMR and GIAO-DFT study of the carbocations from benzofluorenes and dibenzofluorenes; Synthesis of nitro derivatives; Mutagenicity assay and X-ray analysis

European Journal of Organic Chemistry, 2008, Iss 10, pp 1740-1752

First examples of stable carbocations are reported from 7H-benzo[c]fluorene (2), 11H-benzo[b]fluorene (3), 11H-benzo-[a]fluorene (4), 2-methoxy- (5), 7-methoxy- (6), and 9-methoxy-11H-benzo[a]fluorene (7), 7H-dibenzo[c,g]fluorene (8), 13H-dibenzo[a,g]fluorene (9), 2-methoxy-13H-dibenzo[a,g]fluorene (10) and 5,6-dihydro-13H-dibenzo[a,g]fluorene (11). Charge- delocalization modes in the resulting carbocations were derived based on experimental and/or computed (GIAO-DFT) Delta delta C-13 values and through the NPA-derived changes in charges (Delta q). Whereas protonation regioselectivity in the parent systems (2, 3, 4, 8, and 9) corresponds to the energetically most favored carbocations computed by DFT, selectivity in the OMe-substituted derivatives (5, 6, 7, 10, and 11) is strongly controlled by the methoxy group. Benzofluorenes 3, 5, 6, and 7 and dibenzofluorenes 8, and 10 were nitrated under very mild conditions. Nitration selectivity in the parent systems 3 and 8 parallels those in stable-ion protonation, whereas regioselectivity in the MeO derivatives (6, 7, and 10) corresponds more closely to relative arenium. Ion energies in the parent unsubstituted systems. Comparative mutagenicity assays (Ames tests) were performed on 3NO(2), 5NO(2), 7NO(2), 8NO(2), and 10NO(2) relative to their precursors. Compounds 10NO(2), 7NO(2), and 8NO(2) were found to be potent direct-acting mutagens (with 10NO(2), BNO2 also capable of acting as potent indirect mutagens). The X-ray structures of 5NO(2) and 8NO(2) were determined. The angle between the plane of the nitro group and the aromatic ring bearing the NO2 group is 89.4 degrees in 5NO(2) and 32.4 degrees in 8NO(2).
LR Domingo, MJ Aurell, MN Kneeteman, PM Mancini

Mechanistic details of the domino reaction of nitronaphthalenes with the electron-rich dienes. A DFT study

Journal of Molecular Structure - Theochem, 2008, Vol 853, Iss 1-3, pp 68-76

The reaction of 1-nitronaphthalene (1) with the Danishefsky diene (2) to give the dihydrophenanthrene derivative 11 has been theoretically studied using DFT methods. This reaction is a domino process that is initialized by a polar Diels-Alder reaction between I and 2 to give the formally [2 + 4] cycloadduct 3. The subsequent concerted elimination of nitrous acid (4) from 3 yields 11. Analysis of the global reactivity indices as well as the thermodynamic data for this domino process indicate that while the large electrophilic character of 1 together with the large nucleophilic character of 2 are responsible for the participation of these reagents in a polar Diels-Alder reaction, the irreversible extrusion of 4 is the factor responsible for the feasibility of the overall process.
SFM Ashbourn, JE Elsila, JP Dworkin, MP Bernstein, SA Sandford, LJ Allamandola

Ultraviolet photolysis of anthracene in H2O interstellar ice analogs: Potential connection to meteoritic organics

Meteoritics & Planetary Science, 2007, Vol 42, Iss 12, pp 2035-2041

The PAH anthracene was oxidized by exposure to ultraviolet (UV) radiation in H2O ice under simulated astrophysical conditions, forming several anthracene ketones (9-anthrone, 1,4-anthraquinone, and 9, 10-anthraquinone) and alcohols (1-anthrol and 2-anthrol). Two of the ketones produced have been detected in the Murchison meteorite but, to our knowledge, there has been no search for the alcohols or other oxidized anthracenes in meteorites. These results seem consistent with the possibility that interstellar ice photochemistry could have influenced the inventory of aromatics in meteorites. Since quinones are also fundamental to biochemistry, their formation in space and delivery to planets is relevant to studies relating to the habitability of planets and the evolution of life.

CO Farias, C Hamacher, ADLR Wagener, ADL Scofield

Origin and degradation of hydrocarbons in mangrove sediments (Rio de Janeiro, Brazil) contaminated by an oil spill

Organic Geochemistry, 2008, Vol 39, Iss 3, pp 289-307

Compositional alterations of oil (MF380) spilled in mangrove sediments was studied over 4 years with all emphasis on weathering of PAH. Sediment cores were sampled yearly in three mangrove forests in Guanabara Bay, Rio de Janeiro, two of which were contaminated by the spill in January 2000 and one was used as a reference area. Hopanes and steranes (46 compounds) were successfully applied to identify the presence of the oil in the most contaminated mangrove (Surui). However extensive alterations under these tropical climate conditions hampered, in some cases, relating high concentrations of petrogenic PAH to the spill. Accentuated weathering of C-34-17 alpha,21 beta(H)-tetrakisliomoliopane 22S, C-34-17 alpha,21 beta(H)-tetrakishomohopane 22R, C-35-17 alpha,21 beta(H)-pentakisliomoliopane 22S and C-35-17 alpha,21 beta(H)-pentakishomoliopane 22R was observed while the ratio 17 alpha,21 beta(H)-30-norhopane/C-30-17 alpha,21 beta(H)-hopane in the samples varied from 0.42 in 2000 to 0.32 in 2004 (compared to 0.43 in the original oil) demonstrating the intensity of biodegradation processes. Fluoranthene/pyrene and Sigma 3-6 rings PAH/Sigma 5-alkylated PAH series were identified as the most robust PAH diagnostic ratios to distinguish samples with petrogenic contamination. Vertical migration of the oil in the sediment column and a decrease by 70% in total PAH were observed during the study period. Relative decay constants were obtained for total and individual PAH after normalization to the C-30-17 alpha,21 beta(H)-hopane and by adjusting the data to first order kinetics. PAH decay rates decreased with increasing degree of alkylation. The highly eutrophic conditions in the bay and the sandy character of sediments contributed to the observed degradation in surface sediments as well as in deeper sediment layers.
MA Husain, HC Tandon, PR Varadwaj

Singlet and doublet states UV-vis spectrum and electronic properties of 3-methylchrysene and 4-methylchrysene in glass matrix

Spectrochimica Acta Part A - Molecular and Biomolecular Spectroscopy, 2008, Vol 69, Iss 3, pp 693-700

The ultraviolet-visual spectrum of 3-methylchrysene, 4-methylchrysene and their radical cations formed by ultraviolet radiations, were measured in glass matrix at the room temperature. In the measured singlet state spectrum we were able to identify the alpha, p, beta, beta' (Clar's) or L-1(b), L-1(a) B-1(b), B-1(a) (Platt's notation) bands. The presence of alpha, beta or L-1(b), B-1(b) was confirmed by calculating their wavelength ratio lambda(alpha)/lambda(beta). Since matrix induces perturbation in the measured spectrum; it becomes necessary to take into account the perturbation while computing the spectrum. An effort has been made in this work to simulate the electronic spectrum in the same environment as is measured. This study presents the first calculated spectrum of these systems and their cations in glass matrix by semi empirical methods. To observe the magnitude of perturbation and hence to see the spectral shift in glass matrix, the spectrum was calculated in the free state as well. Spectral properties such as frontier orbitals gap, dipole moment, mean polarizabilities and its tensors were also computed both in glass matrix and free state using semiemperical method. The measured bands of 3-methylchrysene cation at wavelength 416.50 and 473.85 nm closely match with the available diffuse intersteallar bands (DIBs) at 417.55 and 472.64 nm, respectively. Also the observed 474.85 run band of 4-methylchrysene cation matches the DIB at 476.00 nm.
EAA Gawad, M AlAzab, MM Lotfy

Assessment of organic pollutants in coastal sediments, UAE

Environmental Geology, 2008, Vol 54, Iss 5, pp 1091-1102

Twenty-five stations were selected along the UAE coastal region to delineate the distribution and to determine the source of total petroleum hydrocarbon (TPH), total organic carbon (TOC), total Kjeldhal nitrogen (TKN), PAHs and polychlorinated biphenyls (PCBs). The concentrations of TPH ranged between 46 and 223 mg/kg and the level of TOC was in the range from 0.044 to 17.8 wt%, while TPAHs occupied the range of 5-102.2 mu g/kg. On the other hand, TPCBs showed values between 60 and 205 mu g/kg and TKN ranged from 104 to 1,073 mg/kg. The present study shows that the distribution of organic compounds in UAE sediments were within safe limits comparing with previous studies. The present study revealed that TOC can be used as an indicator of oil pollution in heavily oiled sediments. The highest values of TOC, TPH, TPAHs and TPCBs related to the stations covered in fine sand due to adsorption properties and the large surface areas of the grains. The evaporation of low-boiling point compounds from surface layers leads to the enrichment of sediments with a thick residual. Al Sharjah-1 exhibited the highest values of TPH and TOC at Ras Al-Khaima-5, Umm Al-Quwen-1 and Dubai-1, while the highest values of TPAHs were at KhorFakkan-9, the highest value of TPCBs was at Ajman-2, and the highest values of TKN were at KhorFakkan-1, KhorFakkan-6 and Dubai-1.

J Klanova, N Matykiewiczova, Z Macka, P Prosek, K Laska, P Klan

Persistent organic pollutants in soils and sediments from James ROSS Island, Antarctica

Environmental Pollution, 2008, Vol 152, Iss 2, pp 416-423

Soil and sediment samples from James Ross Island were analyzed for their PCB, OCP and PAH contents. Soil concentrations ranged between 0.51 and 1.82 ng g(-1) for seven indicator PCB congeners, between 0.49 and 1.34 ng g(-1) for HCH congeners, between 0.51 and 3.68 ng g(-1) for the sum of p,p'-DDT, DDE, and DDD, and between 34.9 and 171 ng g(-1) for the sum of 16 EPA PAHs. Sediment levels from 0.32 to 0.83 ng g(-1) were found for PCBs, from 0.14 to 0.76 ng g(-1) for HCHs, from 0.19 to 1.15 ng g(-1) for DDTs, and from 1.4 to 205 ng g(-1) for PAHs. A prevalence of low-mass PAHs, less chlorinated PCBs, and more volatile chemicals indicates that the long-range atmospheric transport from populated areas of Africa, South America, and Australia is the most probable contamination source for the solid matrices in James Ross Island. (C) 2007 Elsevier Ltd. All rights reserved.

AH Rhodes, J Hofman, KT Semple

Development of phenanthrene catabolism in natural and artificial soils

Environmental Pollution, 2008, Vol 152, Iss 2, pp 424-430

The characteristics of natural soils often vary from those of artificial soil (e.g. OECD), which may lead to substantial differences in the bioavailability of test substances. The aim of this investigation was to characterise the development of phenanthrene catabolism in both natural and artificial soils with varying total organic carbon (TOC) content after 1, 14, 42 and 84 d soil-phenanthrene contact time. Indigenous catabolic activity was measured via the addition of C-14-phenanthrene using the respirometric soil slurry assay. Notably, the lag phases, fastest rates and total extents of C-14-phenanthrene degradation were relatively comparable in soils with similar TOC content after 1 d contact time. However, natural soils generally exhibited significantly shorter lag phases, faster rates and higher extents of mineralisation, than their artificial counterparts after 42 and 84 d contact time. Such findings suggest that the extrapolation of results from artificial soils to real/natural soils may not be straightforward. (C) 2007 Elsevier Ltd. All rights reserved.

F Esen, SS Cindoruk, Y Tasdemir

Bulk deposition of polycyclic aromatic hydrocarbons (PAHs) in an industrial site of Turkey

Environmental Pollution, 2008, Vol 152, Iss 2, pp 461-467

Ambient air and deposition samples were collected in the period of July 2004-May 2005 in an industrial district of Bursa, Turkey and analyzed for polycyclic aromatic hydrocarbon (PAH) compounds. The overall average of fourteen bulk deposition fluxes for PAHs was 3300+/-15100 ng m(-2) d(-1). PAH depositions showed a seasonal variation and they were higher in winter months. This was probably due to increases in residential heating activities and decreases in atmospheric mixing layer levels. Ambient air samples, measured with a high volume air sampler, were collected from the same site. The average total concentration including gas and particulate phase was about 300+/-420 ng m(-3) and it was in the range of previously reported values. Some of the ambient air and bulk deposition samples were collected simultaneously in dry periods. Both concurrently measured values were used to calculate the dry deposition velocities whose overall average value was 0.45+/-0.35cm s(-1).
J Hofman, A Rhodes, KT Semple

Fate and behaviour of phenanthrene in the natural and artificial soils

Environmental Pollution, 2008, Vol 152, Iss 2, pp 468-475

OECD artificial soil has been used routinely as a standardized substrate for soil toxicity tests. However, can be the fate, behaviour and effects of contaminants in artificial soil extrapolated to natural soils? The aim of our study was to verify this hypothesis by comparing the loss, extraction, and bioavailability of phenanthrene in three artificial and three natural soils of comparable organic carbon content. Soils were spiked with C-14-phenanthrene and total C-14-activity change, the fractions extracted by dichloromethane, 70% ethanol, and hydroxypropyl-beta-cyclodextrin, the fraction mineralized by Pseudomonas sp., and taken up by Enchytraeus albidus were measured after 1, 14, 42, and 84 d aging. The loss, extraction, biodegradation and uptake were several times lower in the artificial than natural soils and these differences increased with increasing soil-phenanthrene contact time. These results imply that artificial soil should be used cautiously for the prediction of fate and behaviour in natural soils. (C) 2007 Elsevier Ltd. All rights reserved.

CJ Golding, FAPC Gobas, GE Birch

A fugacity approach for assessing the bioaccumulation of hydrophobic organic compounds from estuarine sediment

Environmental Toxicology and Chemistry, 2008, Vol 27, Iss 5, pp 1047-1054

The bioavailability of four sediment-spiked hydrophobic organic contaminants (HOCs; chrysene, benzo[a]pyrene, chlordane, and Aroclor 1254) was investigated by comparing bioaccumulation by the amphipod Corophium colo with uptake into a thin film of ethylene/vinyl acetate (EVA) copolymer. The EVA thin film is a solid-phase extraction medium previously identified as effective at measuring the bioavailable contaminant fraction in sediment. The present study presents the results of I I separate treatments in which chemical uptake into EVA closely matched uptake into lipid over 10 d. For all compounds, the concentration in EVA was a good approximation for the concentration in lipid, suggesting that this medium would be an appropriate biomimetic medium for assessing the bioaccumulation of HOCs during risk assessment of contaminated sediment. For chrysene and benZo[a]pyrene, limitations on bioaccumulation and toxicity because of low aqueous solubility were observed. The fugacity of the compounds in lipid (f(lip)) and in the EVA thin film (f(EVA)) also was determined. The ratio of f(lip) to f(EVA) was greater than one for all chemicals, indicating that all chemicals biomagnified over the duration of the exposure and demonstrating the potential for EVA thin-film extraction to assess trophic transfer of HOCs.

M Qiao, S Huang, Z Wang

Partitioning characteristics of PAHs between sediment and water in a shallow lake

Journal of Soils and Sediments, 2008, Vol 8, Iss 2, pp 69-73

Goal, Scope and Background. Distribution of hydrophobic organic contaminants in abiotic compartments is essential for describing their transfer and fate in aquatic ecosystems. Taihu Lake is the third largest freshwater lake in China. Water quality of Taihu Lake has deteriorated greatly during the last decades and has threatened the water supply. The aim of the present study was to investigate the partitioning of polycyclic aromatic hydrocarbons (PAHs) among overlying water, suspended particulate matter (SPM), sediments, and pore water in Meiliang Bay, Taihu Lake and to provide useful information for the ecological engineering in this area. Materials and Methods. Overlying water and surface sediment were sampled from six sites in Meiliang Bay, Taihu Lake, China, Within 72 h of sampling, sediments were centrifuged to obtain the pore water. Overlying water samples were filtered to separate dissolved and SPM samples. After extraction, samples were purified following a clean-up procedure. PAH fraction was obtained by elution with a mixture of hexane: DCM (7:3, V/V) and analyzed by GC/MS. Results. PAHs concentrations in overlying water varied from 37.5 ng/L to 183.5 ng/L. Concentrations of PAHs in pore water were higher than those in overlying water. The total concentrations of 16 priority PAHs in sediments ranged from 2091.8 ng/ g-dw to 4094.4 ng/g-dw. PAHs concentrations on SPM were decreased with suspended solid concentrations (SSC). Total PAHs concentrations on SPM varied in the range of 3369.6 ng/g-dw to 7531.1 ng/g-dw. The partition coefficients between sediment and overlying water (log K-oc) for PAHs with log K-ow < 5 were positively correlated with their octanol-water partition coefficients (log K-ow) (n=39, r=0.79, p < 0.0001). Partition coefficients between sediment and pore water (log K-oc') for all PAHs were also significantly correlated with their log K-ow values (n=48, r=0.82, p < 0.0001). Discussion. In general, PAHs derived from combustion sources tend to bind strongly to soot particles in natural sediment. Consequentially, K., values observed in the natural environment could be orders of magnitude higher than those predicted by linear correlation relationships under laboratory conditions. In the present study, the ratio of log K-oc values to log K-ow values falls consistently above 1, indicating that the sediment soot carbon in the bay was more attractive for PAHs than n-octanol. The log K-oc' was also higher than that predicted under laboratory conditions, suggesting that the measured pore water PAH concentrations were lower than those predicted. That is to say, not all the sediment PAHs can be available to partition rapidly into sediment pore waters. A variation in soot content is a possible reason. Furthermore, concentrations of PAHs on SPM were higher than those in sediments. The compositions of PAHs on SPM and in sediments were similar, indicating the importance of re-suspension process of sediments in the partitioning process of the shallow lake. Conclusions. The results indicated the equilibrium partitioning model could be used to predict PAHs distribution in various phases of a shallow lake in the stagnation period, but re-suspension processes should be considered to modify the relationship between log K(oc)s and log K(ow)s. Recommendations and Perspectives. Concentration, particle size and composition of resuspended particles could affect the relationship between log K(oc)s and log K(ow)s. Further work should be done under field conditions, especially where a steady thermodynamic equilibrium state could be assumed.

MPJ Smit, T Grotenhuis, H Bruning, WH Rulkens

Desorption of dieldrin from field aged sediments: Simulating flood events

Journal of Soils and Sediments, 2008, Vol 8, Iss 2, pp 80-85

Background, Aim and Scope. With the predicted climate change, it is expected that the chances of flooding may increase. During flood events, sediments will resuspend and when the sediments are polluted, contaminants can be transferred to the surrounding water. Mass transfer of organic compounds like Persistent Organic Pollutants (POPs) from soils and sediments to the surrounding aqueous phase are essential regarding fate and transport of these chemicals in the aqueous environment. The distribution of POPs between sorbed and aqueous phases and the time needed to obtain equilibrium are required to calculate the exposure to potential receptors. A reactor was designed in which the water flow is controlled and low POP concentrations could be measured by tenax extraction outside the reactor vessel. This reactor design named SPEED (Solid Phase Extraction with External Desorption) was used to study desorption from aged contaminated sediment in relation to sediment particle size. Materials and Methods. In the newly developed SPEED (Solid Phase Extraction with External Desorption) reactor, the water flow rate was set and controlled, and low aqueous POP concentrations were measured by sorption to Tenax((R)) outside the reaction vessel. The effect of particle size on desorption rate was studied using a widely used Tenax((R)) solid phase extraction method. Results. The experiments, by specific measurement of the aqueous dieldrin concentration at different HRT, show that desorption of dieldrin in time is faster when short HRTs were applied. However, the mass of dieldrin desorbed per liter refreshed water is higher for longer HRTs. Therefore, the mass transfer of dieldrin within the sediment particles is the rate determining process in contaminant desorption. This observation was confirmed by Tenax((R)) solid phase extractions which were applied for different particle size fractions. Desorption rates of POPs from the sediment fraction with small particles were faster than desorption rates from the sediment fraction with large particles. Organic matter was present as separate particles in the sediment sample. All experiments demonstrated biphasic desorption. The fluxes calculated for both phases are supportive of non-stationary diffusion as the main process of mass transfer. Discussion. In the literature, the relation between particle size and desorption of organic contaminants from soils and sediments is contradictory. Most often this seems to be due to overlooking the spatial configuration of organic matter in the soils and sediments. In several papers the presence of organic matter as a thin coating around mineral particles has been overlooked. Therefore, milling had no effect on desorption behavior of contaminants, is the diffusion length will not be affected. In our opinion, both the particle size and spatial configuration of organic matter are rate determining parameters of the desorption process. Conclusions. Flood events will result in an increase of desorption rate of Pops from sediments to the surrounding water. HRT and particle size determine the concentration gradient and, thereby, the desorption rate. Furthermore, the diffusion length will be smaller when sediment particles are suspended and more water is present to decrease the aqueous concentration. We conclude that non-stationary diffusion within organic matter is the main process of mass transfer. The combination of simulated in-situ measurements of desorption from sediments with generic measurable parameters like flow rate and particle size distribution results in a quantitative measurable flux of contaminants, which resembles the in-situ (bio) availability as the result of dynamic processes in the sediment/water system. Recommendations and Perspectives. The results obtained provided a sound basis for mechanistic modeling of POP mass transfer from sediment to water. The modeling results will be presented in a separate paper. Besides the HRT, also mixing conditions can be changed to assess the desorption from sediment layers. The possibility to combine flow rate and mixing intensity enables the study of the effect of hydraulically different river systems on desorption of contaminants. In a long term perspective we foresee a link with hydrology and sediment transport with desorption in water bodies.

NY Wu, SZ Zhang, HL Huang, P Christie

Enhanced dissipation of phenanthrene in spiked soil by arbuscular mycorrhizal alfalfa combined with a non-ionic surfactant amendment

Science of the Total Environment, 2008, Vol 394, Iss 2-3, pp 230-236

Experiments were conducted to assess the role of colonization of alfalfa roots by an arbuscular mycorrhizal (AM) fungus (Glomus etunicatum) in conjunction with a non-ionic surfactant (Triton X-100) in dissipation of phenanthrene in a soil spiked with phenanthrene at 0, 2.5, 5.0 and 10.0 mg kg(-1). After plant harvest the residual phenanthrene concentration in the soil decreased markedly. Mycorrhizal treatment enhanced phenanthrene dissipation in the rhizosphere and bulk soils irrespective of phenanthrene application rate. Addition of Triton X-100 resulted in the highest phenanthrene concentration in the rhizosphere soil among the treatments, while the lowest phenanthrene concentration in the bulk soil was obtained by AM inoculation and amendment with Triton X-100. AM inoculation and addition of the surfactant consistently promoted phenanthrene dissipation in the soil and decreased the microbial biomass based on phospholipid fatty acid (PLFA) analysis. PLFA profiles demonstrated that AM inoculation together with addition of Triton X-100 altered the microbial community structure in the rhizosphere soil. The results of this study provide a reference value for phytoremediation of soil contaminated by organic pollutants.
L SacoAlvarez, J Bellas, O Nieto, JM Bayona, J Albaiges, R Beiras

Toxicity and phototoxicity of water-accommodated fraction obtained from Prestige fuel oil and marine fuel oil evaluated by marine bioassays

Science of the Total Environment, 2008, Vol 394, Iss 2-3, pp 275-282

Acute toxicity and phototoxicity of heavy fuel oil extracted directly from the sunken tanker Prestige in comparison to a standard Marine fuel oil were evaluated by obtaining the water-accommodated fraction (WAF) and using mussel Mytilus galloprovincialis and sea urchin Paracentrotus lividus embryogenesis bioassays, and copepod Acartia tonsa and fish Cyprinodon variegatus survival bioassays. Aromatic hydrocarbon (AH) levels in WAF were measured by gas chromatography. Prestige WAF was not phototoxic, its median effective concentrations (EC) w 13% d 10% WAF for mussel and sea urchin respectively, and maximum lethal threshold concentrations (MLTC) were 12% and 50% for copepod and fish respectively. Marine WAF resulted phototoxic for mussel bioassay. EC(50)s of Marine WAF were 50% for sea urchin in both treatments and 20% for mussel under illumination. Undiluted Marine WAF only caused a 20% decrease in mussel normal larvae. Similar sensitivities were found among sea urchins, mussels and copepods, whilst fish were less sensitive. Unlike Marine WAF, Prestige WAF showed EC50 values at dilutions below 20%, and its toxicity was independent of lighting conditions. The differences in toxicity between both kinds of fuel could not be explained on the basis of total AH content. (c) 2008 Elsevier B.V. All rights reserved.

YJ Tang, ZQ Fang, SX Yu

Heavy metals, polycyclic aromatic hydrocarbons and organochlorine pesticides in the surface sediments of mangrove swamps from coastal sites along the Leizhou Peninsula, South China

Acta Oceanologica Sinica, 2008, Vol 27, Iss 1, pp 42-53

Contents of heavy metals, polycyclic aromatic hydrocarbons (PAHs), dichlorodiphenyltrichloroethanes (DDTs) and hexachlorcyclohexanes (HCHs) in surface sediments from mangrove areas of the Leizhou Peninsula were analyzed in July and November 2005. Risk assessment criteria applied by Long E R et al. (1995) and Long E D et al. (1998) (effects range low, ERL; effects range mean, ERM) of chemicals in sediments from the gulf or estuary were used to assess the potential ecological risks of heavy metals, PAHs, DDTs and HCHs to aquatic organisms in the studied area. The results indicated that the average contents of zinc, nickel, chromium, lead, copper, arsenic and mercury were (61.97 +/- 55.87), (59.99 +/- 39.01), (47.93 +/- 28.37), (26.64 +/- 13.00), (23.45 +/- 41.96), (9.32 +/- 3.62), (0.14 +/- 0.18) mg/kg in dry weight in the sediment samples collected from five studied sites in the Leizhou Peninsula, respectively. Cadmium was not calculated due to its content being below the detection limit (< 0.3 mg/kg). The average levels of Cr, Cu, Ni, Pb, Zn and Hg exceed their background values. The average contents of Ni were higher than ERM. The contents of PAHs in the sediments from the five studied sites were (79.78 +/- 43.70) ng/g in dry weight, far lower than ERL(4 022 ng/g). The contents of DDE, DDD and DDTs in the sediments from five studied sites were (2.60 +/- 4.68), (17.52 +/- 27.25), (27.78 +/- 46.64) ng/g in dry weight respectively, clearly higher than ERL, and the average contents of DDT were (7.66 +/- 15.93) ng/g in dry weight, much higher than ERM. HCHs could be detected in the sediments only from Gaoqiao sampling site, with the average contents (0.07 +/- 0.08) ng/g in dry weight.

N Itoh, M Numata, Y Aoyagi, T Yarita

Comparison of low-level polycyclic aromatic hydrocarbons in sediment revealed by Soxhlet extraction, microwave-assisted extraction, and pressurized liquid extraction

Analytica Chimica Acta, 2008, Vol 612, Iss 1, pp 44-52

We analyzed polycyclic aromatic hydrocarbons (PAHs) present in lake sediment at low levels (< 1 mu gg(-1)) by using Soxhlet extraction (Soxhlet), microwave -assisted extraction (MAE), and pressurized liquid extraction (PLE) in combination with gas chromatography and isotope-dilution mass spectrometry. Although all extraction techniques showed good repeatability for five target PAHs (relative standard deviation < 5.2%, n = 3), the results decreased in the order PLE > MAE > Soxhlet. Differences in the results originated mainly from differences in the extraction efficiencies of the techniques for native PAHs, because all techniques gave comparable recovery yields of corresponding C-13-labeled PAHs (C-13-PAHs) (51-84%). Since non-negligible amounts of both native PAHs and C-13-PAHs were re-adsorbed on matrix in MAE, not only recovery yields of C-13-PAHs but also efficiencies of extraction of native PAHs should be examined to evaluate the appropriateness of any analytical procedures.
S Keiter, S Grund, B vanBavel, J Hagberg, M Engwall, U Kammann, M Klempt, W Manz, H Olsman, T Braunbeck, H Hollert

Activities and identification of aryl hydrocarbon receptor agonists in sediments from the Danube river

Analytical and Bioanalytical Chemistry, 2008, Vol 390, Iss 8, pp 2009-2019

This study is a consequence of a distinct fish decline in the Danube river since the beginning of the 1990s. In contrast to the decline of fish population, former studies have repeatedly documented that the water quality along the Danube river is improving. However, the conclusion of a pilot study in 2002 was that a high hazard potential is associated with local sediments. The present study documents that sediment samples from the Danube river showed comparatively high aryl hydrocarbon receptor mediated activity in biotests, using the cell lines GPC.2D.Luc, H4IIE (DR-CALUX (R)) and RTL-W1. The combination of chemical analysis, fractionation techniques and different in vitro tests revealed that priority pollutants could not explain the main induction, even though the concentrations of priority polycyclic aromatic hydrocarbons (PAHs) were very high (maximum in the tributary Schwarzach, sum of 16 EPA PAHs 26 mu g/g). In conclusion, this investigation shows that nonpriority pollutants mainly mediate the high induction rates. Nevertheless, owing to the effects of PAHs towards fish and the connection between dioxin-like activity and carcinogenicity, the link between contamination and the fish population decline cannot be ruled out.

W Brack, M SchmittJansen, M Machala, R Brix, D Barcelo, E Schymanski, G Streck, T Schulze

How to confirm identified toxicants in effect-directed analysis

Analytical and Bioanalytical Chemistry, 2008, Vol 390, Iss 8, pp 1959-1973

Due to the production and use of a multitude of chemicals in modern society, waters, sediments, soils and biota may be contaminated with numerous known and unknown chemicals that may cause adverse effects on ecosystems and human health. Effect-directed analysis (EDA), combining biotesting, fractionation and chemical analysis, helps to identify hazardous compounds in complex environmental mixtures. Confirmation of tentatively identified toxicants will help to avoid artefacts and to establish reliable cause-effect relationships. A tiered approach to confirmation is suggested in the present paper. The first tier focuses on the analytical confirmation of tentatively identified structures. If straightforward confirmation with neat standards for GC-MS or LC-MS is not available, it is suggested that a lines-of-evidence approach is used that combines spectral library information with computer-based structure generation and prediction of retention behaviour in different chromatographic systems using quantitative structure-retention relationships (QSRR). In the second tier, the identified toxicants need to be confirmed as being the cause of the measured effects. Candidate components of toxic fractions may be selected based, for example, on structural alerts. Quantitative effect confirmation is based on joint effect models. Joint effect prediction on the basis of full concentration-response plots and careful selection of the appropriate model are suggested as a means to improve confirmation quality. Confirmation according to the Toxicity Identification Evaluation (TIE) concept of the US EPA and novel tools of hazard identification help to confirm the relevance of identified compounds to populations and communities under realistic exposure conditions. Promising tools include bioavailability-directed extraction and dosing techniques, biomarker approaches and the concept of pollution-induced community tolerance (PICT).

TB Seiler, T Schulze, H Hollert

The risk of altering soil and sediment samples upon extract preparation for analytical and bio-analytical investigations - a review

Analytical and Bioanalytical Chemistry, 2008, Vol 390, Iss 8, pp 1975-1985

Organic total extracts play an important role in soil and sediment risk assessment. Beside a routine application in analytical chemistry, they are used in bio-analytical investigations as a ''worst-case scenario'' or, e.g., in order to simulate chronic intoxication, and as samples for effect-directed analysis. While theoretically providing highly reliable data and good reproducibility, the whole process of sample handling and extract preparation can lead to extracts that might fail to accurately represent a toxic potential of their corresponding sampling site. This review identifies and discusses the most important possible alterations that have the potential to lead to over and, more often, underestimation of the effectiveness of extracts. Since incorrect data will compromise soil and sediment risk assessment as a whole, results from analytical and bio-analytical investigations of extracts demand cautious interpretation. Reliability of extract testing grows with reproducibility; experiments should therefore be repeated with independent extraction replicates. New or optimized extraction procedures should circumvent the issues mentioned here while being suitable for routine application.

T Nakamura, H Kawamoto, S Saka

Pyrolysis behavior of Japanese cedar wood lignin studied with various model dimers

Journal of Analytical and Applied Pyrolysis, 2008, Vol 81, Iss 2, pp 173-182

Pyrolysis behavior of the milled wood lignin (MWL) isolated from Japanese cedar (Cryptomeria Japonica) wood was studied in N-2 at 200-400 degrees C, as compared with the reactivities of various guaiacyl-types of lignin model dimers. The model dimer reactivity varied significantly depending on the structure including phenolic, methylated and linkage types. The C-beta-O cleavage to cinnamyl alcohol-type structure (P-ether linkage) and C-gamma-elimination to stilbene-type structure (beta-aryl linkage) were the major pyrolytic pathways in both dimer and MWL. With increasing the pyrolysis temperature of MWL, condensation, depolymerization and carbonization (formation of a multiple aromatic ring system) started at 250, 350 and 400 degrees C, respectively, in 1 min pyrolysis. Although methylation of the hydroxyl groups in MWL substantially reduced the condensation reactivity, depolymerization temperature did not change by methylation. By comparing the model dimer reactivity, roles of the linkage-types between phenylpropane-units in lignin were suggested; the phenolic end-group, which would form some conjugated C-alpha=C-beta structures, is important for low-temperature condensation; effective depolymerization of lignin macromolecule is related to the cleavage of the alpha-ether-linkage in lignin ether chain; reaction of the aromatic ring itself, which includes the O-CH3 homolysis, relates to the carbonization. (C) 2007 Elsevier B.V. All rights reserved.

E Morillo, AS Romero, C Maqueda, L Madrid, F AjmoneMarsan, H Grcman, CM Davidson, AS Hursthouse, J Villaverde

Soil pollution by PAHs in urban soils: a comparison of three European cities

Journal of Environmental Monitoring, 2007, Vol 9, Iss 9, pp 1001-1008

The purpose of this study was to determine the degree of contamination with PAHs in samples of urban soil from three European cities: Glasgow (UK), Torino (Italy) and Ljubljana (Slovenia). Fifteen PAHs (naphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo[a]anthracene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene, dibenzo[a,h]anthracene, benzo[g,h,i]perylene, indeno[1,2,3-c,d]pyrene) were measured in urban soil samples, using harmonised sampling, sample extraction and analyte quantification methods. Although the mean concentration of each PAH in urban soils of each city showed a wide range of values, high levels of contamination were only evident in Glasgow, where the sum of concentrations of 15 PAHs was in the range 1487-51822 mu g kg(-1), cf. Ranges in the other two cities were about ten-fold lower (89.5-4488 mu g kg(-1)). The three predominant PAHs were phenanthrene, fluoranthene and pyrene, with the sum of these compounds about 40% of the total PAH content. These data, together with some special molecular indices based on ratios of selected PAHs, suggest pyrogenic origins, especially motor vehicle exhausts, to be the major sources of PAHs in urban soils of the three cities. The largest concentrations for PAHs were often found in sites close to the historic quarters of the cities. Overall, the different climatic conditions, the organic carbon contents of soil, and the Source apportionment were the dominant factors affecting accumulation of PAHs in soil.

JA Soriano, L Vinas, MA Franco, JJ Gonzalez, MH Nguyen, JM Bayona, J Albaiges

Spatial and temporal trends of polycyclic aromatic hydrocarbons in wild mussels from the Cantabrian coast (N Spain) after the Prestige oil spill

Journal of Environmental Monitoring, 2007, Vol 9, Iss 9, pp 1018-1023

PAH levels were determined in tissues of wild mussels (Mytilus galloprovincialis) collected at 17 stations along the Cantabrian coast (N Spain), from Navia (Asturias) to Fuenterrabia (Basque Country), in order to assess the extent of the environmental impact caused by the Prestige oil spill (November 13, 2002). Six sampling campaigns were carried out in April, June and November in 2003 and 2004. The comparison of PAH data with those obtained earlier in 2000 showed a widespread pyrolytic and petrogenic contamination and allowed an estimation, for the first time, of the background pollution in the region and identification of the chronic hotspots. The spatial distribution found in the first samples after the oil spill revealed the eastern area as the most affected due to the continuous arrival of fuel slicks since early summer 2003. Several stations in this area showed increased total PAH concentrations of up to 15 times the pre-spill levels, which did not recover until April 2004, more than one year after the accident. Molecular parameters within the aliphatic and aromatic fractions were determined to assess the presence of Prestige oil in these samples.

GB Hunsinger, S Mitra, JA Warrick, CR Alexander

Oceanic loading of wildfire-derived organic compounds from a small mountainous river - art. no. G02007

Journal of Geophysical Research - Biogeosciences, 2008, Vol 113, Iss G2, pp 2007

Small mountainous rivers (SMRs) export substantial amounts of sediment into the world's oceans. The concomitant yield of organic carbon (OC) associated with this class of rivers has also been shown to be significant and compositionally unique. We report here excessively high loadings of PAHs, lignin, and levoglucosan, discharged from the Santa Clara River into the Santa Barbara Channel. The abundance of PAHs, levoglucosan, and lignin in Santa Barbara Channel sediments ranged from 201.7 to 1232.3 ng gdw(-1), 1.3 to 6.9 mu g gdw(-1), and 0.3 to 2.2 mg per 100 mg of the sedimentary OC, respectively. Assuming a constant rate of sediment accumulation, the annual fluxes of PAHs, levoglucosan, and lignin, to the Santa Barbara Channel were respectively, 885.5 +/- 170.2 ng cm(-2) a(-1), 3.5 +/- 1.9 mu g cm(-2) a(-1) and 1.4 +/- 0.3 mg per 100 mg OC cm(-2) a(-1), over similar to 30 years. The close agreement between PAHs, levoglucosan, and lignin abundance suggests that the depositional flux of these compounds is largely biomass combustion-derived. To that end, use of the Santa Clara River as a model for SMRs suggests this class of rivers may be one of the largest contributors of pyrolyzed carbon to coastal systems and the open ocean. Wildfire associated carbon discharged from other high yield fluvial systems, when considered collectively, may be a significant source of lignin, pyrolytic PAHs, and other pyrogenic compounds to the ocean. Extrapolating these methods over geologic time may offer useful historical information about carbon sequestration and burial in coastal sediments and affect coastal carbon budgets.

JR Dias

On the spectacular structural isomorphism between CnHs monoradical and Cn+sHs+3 diradical benzenoid hydrocarbons: From reactive intermediates to vacancy (Hole) defects in graphite

Journal of Physical Chemistry A, 2008, Vol 112, Iss 14, pp 3260-3274

The formula/structure informatics of monoradical and diradical benzenoid hydrocarbons that are potential reactive intermediates is studied. Some new enumeration and structural results with analytical expressions are presented. The topological paradigm and one-to-one correspondence between the monoradical and diradical constant-isomer series is demonstrated. Constant-isomer benzenoid monoradicals of the formula CnHs have a one-to-one correspondence in isomer number and topology to constant-isomer diradicals of the formula Cn+sHs+3 Some electronic properties of benzenoid radicals are delineated. Excising out a monoradical or diradical benzenoid carbon molecule from a perfect hexagonal graphite layer leaves a matching monoradical or diradical vacancy hole defect called an antimolecule; this observation can be generalized to include excising out all nondisjoint and obvious benzenoid polyradicals from a perfect (Kekulean) hexagonal graphite layer. It is shown that the characteristics of graphite vacancies (antimolecules) can be deduced from knowledge about the carbon molecules removed in their formation.

K Kannan, E Perrotta

Polycyclic aromatic hydrocarbons (PAHs) in livers of California sea otters

Chemosphere, 2008, Vol 71, Iss 4, pp 649-655

Concentrations of 16 polycyclic aromatic hydrocarbons (PAHs) were measured in livers of 81 adult female sea otters collected along the California coast in 1992-2002. Concentrations of Sigma PAHs in livers of sea otters were in the range of 588-17400 ng/g lipid wt (mean: 3880 ng/g, lipid wt). On a wet weight basis, the concentrations ranged from 17 to 1430 ng/g (mean: 146 ng/g). Overall, di- and tri-cyclic aromatic hydrocarbons, namely, naphthalene, fluorene, phenanthrene/anthracene, and acenaphthylene, were the predominant compounds found in the livers. Although petroleum-related sources appear to be the major contributors to PAH exposure in sea otters, exposure sources varied by geographical sub-regions. Dibenz[a,h]anthracene was found to comprise a significant proportion of the Sigma PAH concentrations in sea otters from the northern sub-region of the study area. No significant difference existed in the concentrations of Sigma PAHs among sea otters that died from infectious diseases, emaciation, and noninfectious causes. Concentrations of Sigma PAHs in livers of sea otters decreased significantly from 1992 to 2002. Because of the rapid metabolism of PAHs in marine mammals such as sea otters, further studies examining the association of PAHs with health effects should determine hydroxylated metabolites in livers. (c) 2007 Elsevier Ltd. All rights reserved.

EJ Petersen, QG Huang, WJ Weber

Bioaccumulation of radio-labeled carbon nanotubes by Eisenia foetida

Environmental Science & Technology, 2008, Vol 42, Iss 8, pp 3090-3095

Carbon nanotubes comprise a class of nanomaterials having demonstrated promise for broad ranges of potential applications. Because of difficulties associated with quantifying these materials in environmental media, however, their behaviors therein and associated potential risks are yet largely unknown. To address this problem, a modified chemical vapor deposition process employing carbon-14 labeled methane was used to synthesize single- and multi-walled carbon nanotubes. The labeled nanotubes and a representative polynuclear hydrocarbon, pyrene, were then individually spiked to identical soil samples. The uptake and depuration behaviors of the spiked materials by the earthworm Eisenia foetida, a potential entry point to terrestrial food chains, were then assessed. Bioaccumulation factors determined for the nanotubes were almost 2 orders of magnitude smaller than those measured for pyrene, indicating that purified carbon nanotubes, unlike pyrene, are neither readily absorbed into organism tissues nor manifest equilibrium partitioning thereto.

SQ Zhu, SC King, ML Haasch

Biomarker induction in tropical fish species on the Northwest Shelf of Australia by produced formation water

Marine Environmental Research, 2008, Vol 65, Iss 4, pp 315-324

Normal operation of oil well platforms results in the discharge of produced formation water (PFW). The expression of CYP1A, CYP2M1- and 2K1-like proteins was examined for use as possible biomarkers of PFW exposure. A pilot study on the Northwest Shelf of Australia had indicated that PFW contamination possibly contributes to induction of CYP1A-like proteins in Gold-Spotted Trevally (Carangoides fulvoguttatus). The pilot study samples were re-examined for CYP1A, and, in addition, CYP2K1/2M1-like proteins. In a subsequent caged fish study in the same location a second species, Stripey seaperch (Lutjanus carponotatus), caught at a clean site, were distributed to three caging sites in a PFW gradient from the Harriet A production platform: A (near-field), B (far-field) and C (a non-impacted reference site). Fish were sampled at time (T) T = 0, T = 3 and T = 10 days. Significant increases of CYP1A, one CYP2K1- and two CYP2M1-like proteins were noted at Site A at T = 10 d. For another CYP2K1-like protein, a significant increase was observed at Site A only at T = 3 d. These results support a previous study indicating that CYP1A protein is sensitive to PFW exposure. Importantly, statistically significant environmental induction of both CYP2M1- and CYP2K1-like proteins in tropical fish due to PFW exposure had not previously been described and induction of enzymes in the CYP2 family suggest new biomarkers for PFW. In addition, the novel response of one CYP2K-like protein requires further verification, but offers promise for improved monitoring of sub-lethal responses in marine organisms.
K Somtrakoon, S Suanjit, P Pokethitiyook, M Kruatrachue, H Lee, S Upatham

Phenanthrene stimulates the degradation of pyrene and fluoranthene by Burkholderia sp VUN10013

World Journal of Microbiology & Biotechnology, 2008, Vol 24, Iss 4, pp 523-531

Pyrene and fluoranthene, when supplied as the sole carbon source, were not degraded by Burkholderia sp. VUN10013. However, when added in a mixture with phenanthrene, both pyrene and fluoranthene were degraded in liquid broth and soil. The amounts of pyrene and fluoranthene in liquid media (initial concentrations of 50 mg 1(-1) each) decreased to 42.1% and 41.1%, respectively, after 21 days. The amounts of pyrene and fluoranthene in soil (initial concentrations of 75 mg kg(-1) dry soil each) decreased to 25.8% and 12.1%, respectively, after 60 days. None of the high molecular weight (HMW) polycylic aromatic hydrocarbons (PAHs) tested adversely affected phenanthrene degradation by this bacterial strain and the amount of phenanthrene decreased rapidly within 3 and 15 days of incubation in liquid broth and soil, respectively. Anthracene also stimulated the degradation of pyrene or fluoranthene by Burkholderia sp. VUN10013, but to a lesser extent than phenanthrene. The extent of anthracene degradation decreased in the presence of these HMW PAHs.

MT Cambria, Z Minniti, V Librando, A Cambria

Degradation of polycyclic aromatic hydrocarbons by Rigidoporus lignosus and its laccase in the presence of redox mediators

Applied Biochemistry and Biotechnology, 2008, Vol 149, Iss 1, pp 1-8

The metabolism of polycyclic aromatic hydrocarbons (PAHs) was studied in vivo and in vitro in systems consisting of Rigidoporus lignosus and its laccase, in the presence of so-called ''mediator'' compounds. The static culture of the native fungal strain was able to metabolize anthracene and 2-methylanthracene, but not 9-nitroanthracene. The addition of redox mediators 2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), 1-hydroxybenzotriazole (HBT) or violuric acid (VA) led to a significant increase in the degradation of substrates. The oxidation of PAHs was not significant when purified laccase was used without the addition of mediators. The addition of these compounds increased the oxidation of all substrates by approximately 70-80% after 72 h of incubation. The degradation rate was highest for 2-methylanthracene in the presence of VA.

S Marvanova, J Vondracek, K Pencikova, L Trilecova, P Krcmar, J Topinka, Z Novakova, A Milcova, M Machala

Toxic effects of methylated benz[a]anthracenes in liver cells

Chemical Research in Toxicology, 2008, Vol 21, Iss 2, pp 503-512

Monomethylated benz[a]anthracenes (MeBaAs) are an important group of methylated derivatives of PAHs. Although the methyl substitution reportedly affects their mutagenicity and tumor-initiating activity, little is known about the impact of methylation on the effects associated with activation of the aryl hydrocarbon receptor (AhR)-dependent gene expression and/or toxic events associated with tumor promotion. In the present study, we studied the effects of a series of MeBaAs on the above-mentioned end points in rat liver cell lines and compared them with the effects of benz[a]anthracene (BaA) and the potent carcinogen 7,12-dimethylbenz[a]anthracene (DMBA). Methyl substitution enhanced the AhR-mediated activity of BaA derivatives determined in a reporter gene assay, as the induction equivalency factors (IEFs) of all MeBaAs were higher than that of BaA. IEFs of 6-MeBaA and 9-MeBaA, two of the most potent MeBaAs, were more than two orders of magnitude higher than the IEF of BaA. Correspondingly, all MeBaAs induced higher levels of cytochrome P450 1A1 mRNA. Both BaA and MeBaAs had similar effects on the expression of cytochrome P450 1131 or aldo-keto reductase 1C9 in rat liver epithelial WB-F344 cells. In contrast to genotoxic DMBA, MeBaAs induced low DNA adduct formation. Only 10-MeBaA induced apoptosis and accumulation of phosphorylated p53, which could be associated with the induction of oxidative stress, similar to DMBA. With the exception of 10-MeBaA, all MeBaAs induced cell proliferation in contact-inhibited WB-F344 cells, which corresponded with their ability to activate AhR. 1-, 2-, 8-, 10-, 11-, and 12-MeBaA inhibited gap junctional intercellular communication (GJIC) in WB-F344 cells. This mode of action, like disruption of cell proliferation control, might contribute to tumor promotion. Taken together, these data showed that the methyl substitution significantly influences those effects of MeBaAs associated with AhR activation or GJIC inhibition.

A Mekki, A Dhouib, F Feki, S Sayadi

Assessment of toxicity of the untreated and treated olive mill wastewaters and soil irrigated by using microbiotests

Ecotoxicology and Environmental Safety, 2008, Vol 69, Iss 3, pp 488-495

Hazard assessments based on two measures of toxicity were conducted for the untreated olive mill wastewaters (U), untreated olive mill wastewaters organic extract (UOE), treated olive mill wastewaters (T), treated olive mill wastewaters organic extract (TOE) and extracts of soils ferti-irrigated with untreated (SU) and with treated olive mill wastewaters (ST). The measures of toxicity were achieved by the determination of the bioluminescence inhibition percent (I-B%) of Vibrio fischeri and by the growth inhibition (GI) of Bacillus megaterium, Pseudomonas fluorescens and Escherichia coli. A bioluminescence inhibition of V. Fischeri of 100%, 100%, 65%, 47%, 46% and 30% were obtained with U, UOE, T, TOE, SU and ST respectively. Indeed, even diluted 24 times, a significant bioluminescence inhibition of 96% was obtained by U. However, only 30% bioluminescence inhibition was obtained by 24 times diluted T. Whereas, 24 times diluted, SU and ST did not show a bioluminescence inhibition (3% and 1%, respectively). The GI of B. Megaterium, P. Fluorescens and E. Coli were, respectively, 93%, 72% and 100% by U; 100%, 80% and 100% by UOE; 70%, 60% and 89% by T; 63%, 54% and 68% by TOE; 39%, 27% and 43% by SU and 23%, 0% and 34% by ST. The incubation of U or T in the soil during four months reduced their toxicity by 54% and 35%, respectively. As it was expected, the most resistant bacterium to OMW toxicity is P. Fluorescens then R megaterium and E. Coli. V. Fischeri remained the most sensitive strain to the toxicity of this sewage what proves again its utilisation as standard of measure of the toxicity. (c) 2007 Elsevier Inc. All rights reserved.

P Oleszczuk

Phytotoxicity of municipal sewage sludge composts related to physico-chemical properties, PAHs and heavy metals

Ecotoxicology and Environmental Safety, 2008, Vol 69, Iss 3, pp 496-505

The aim of the study was to determine the influence of the composting on the phytotoxicity of sewage sludge in relation to their physical-chemical properties, heavy metals and polycyclic aromatic hydrocarbons content. Four municipal sewage sludges were composted for 76 days. A Phytotoxkit (R) Test and pot experiment with Lepidium sativum were used for bioassay. The total PAH content in sludges ranged from 3674.1 to 11236.3 mu g kg(-1). Heavy metals content was in the range Cd (1.9-76 mg kg(-1)), Cr (27.6-120 mg kg(-1)), Cu (156-335 mg kg(-1)), Pb (37.5-59.5 mg kg(-1)), Ni (21.7-155 mg kg(-1)) and Zn (1015-1385 mg kg(-1)). The results showed a varied toxicity of sewage sludge in relation to the plant tested. In the case of two sludges a 100% inhibition of seed germination were noted. Sludge composting limited their negative influence on most of the phytotoxicity parameters. Only chlorophyll concentration was often lower than in the plant bred on compost obtained from sludge. (c) 2007 Elsevier Inc. All rights reserved.

CM Hurdzan, NT Basta, PG Hatcher, OH Tuovinen

Phenanthrene release from natural organic matter surrogates under simulated human gastrointestinal conditions

Ecotoxicology and Environmental Safety, 2008, Vol 69, Iss 3, pp 525-530

The aliphatic region of natural organic matter (NOM) can retain PAHs due to the presence of nonpolar binding sites. Thus NOM may act as a vehicle for entry of PAH into the gastrointestinal system in man and animals. In this study, the release of phenanthrene from the aliphatic NOM surrogates cutin and cutan was measured under simulated human gastrointestinal formulations using three treatments designed to simulate the biological and chemical conditions of the gastrointestinal environment. The three experimental treatments were composed of fecal microorganisms, chyme, and chyme+ fecal microorganisms. Water was used as a control treatment. Phenanthrene laden biopolymer and a C18 membrane were immersed in each treatment. Phenanthrene was extracted from each membrane and measured with HPLC. Membrane-associated phenanthrene was taken to represent the fraction that had desorbed from the biopolymer. Cutin was found to yield an average phenanthrene release 55% higher than cutan (94% vs. 39%). A significant decrease (p < 0.05) in phenanthrene release was observed in both the chyme and chyme + fecal microorganism treatments as compared to the water treatment (control). The presence of enteric microorganisms did not significantly influence phenanthrene release and did not reduce phenanthrene bioaccessibility in gastrointestinal chyme. Over 80% of the phenanthrene in cutin was recovered in the C 18 matrix and its relative amount was uninfluenced by the treatments. For cutan, only 25-50% of the phenanthrene was recovered, suggesting that cutin-associated phenanthrene was more loosely bound. These data demonstrate that the fractions of NOM retained phenanthrene to a varying extent and thus the predictions of phenanthrene bioavailability should also be assessed on the basis of the constituents of the NOM matrix. (c) 2007 Elsevier Inc. All rights reserved.

R Zimmermann, W Welthagen, T Groger

Photo-ionisation mass spectrometry as detection method for gas chromatography - Optical selectivity and multidimensional comprehensive separations

Journal of Chromatography A, 2008, Vol 1184, Iss 1-2, pp 296-308

Mass spectrometry (MS) with soft ionisation techniques (i.e. Ionisation without fragmentation of the analyte molecules) for gaseous samples exhibits interesting analytical properties for direct analysis applications (i.e. Direct inlet mass spectrometric on-line monitoring) as well as mass spectrometric detection method for gas chromatography (GC-MS). Commonly either chemical ionisation (CI) or field ionisation (FI) is applied as soft ionisation technology for GC-MS. An interesting alternative to the Cl and FI technologies methods are photo-ionisation (PI) methods. PI overcomes some of the limitations of CI and FI and furthermore add some unique analytical properties. The resonance enhanced multi-photon ionisation (REMPI) method uses intense UV-laser pulses (wavelength range similar to 350-193 nm) for highly selective, sensitive and soft ionisation of predominately aromatic compounds. The single photon ionisation (SPI) method utilises VUV light (from lamps or laser sources, wavelengths range similar to 150-110 nm) can be used for a universal soft ionisation of organic molecules. In this article the historical development as well as the current status and concepts of gas chromatography hyphenated to photo-ionisation mass spectrometry are reviewed.
H Okochi, E Sato, Y Matsubayashi, M Igawa

Effect of atmospheric humic-like substances on the enhanced dissolution of volatile organic compounds into dew water

Atmospheric Research, 2008, Vol 87, Iss 3-4, pp 213-223

Simultaneous sampling of chlorinated hydrocarbons (CHs) and monocyclic aromatic hydrocarbons (MAHs), potentially harmful to humans and/or responsible for the formation of ozone and secondary particles, in dew water and in the ambient air was carried out from August 2004 to July 2005 in Hino City, situated in the western part of Greater Tokyo, Japan. CHs were less contained in dew water than MAHs. Toluene (volume-weighted mean concentration, VWM: 4.77 nM) and m,p-Xylenes (VWM: 5.07 nM) except dichloromethane, which was abnormally high (VWM: 1.14 mu M), were abundant among eleven VOCs determined in dew water. Chloroform, carbon tetrachloride, 1,2-dichloroethane, and benzene were not detected in dew water during the study period. Dew water contained higher amounts of VOCs than would have been expected from the ambient gas-phase concentrations and the temperature-corrected Henry's law constants. Following the determination method of humic substances in river water proposed by Hiraide et al. [Hiraide, M., Shima, T., Kawaguchi, H., 1994. Separation and determination of dissolved and particulate humic substances in river water. Mikrochim. Acta 113, 269-276], the VWM of soluble humic and fulvic acid fractions in dew water was found to be 1.00 mg/L and 0.87 mg/L (n = 20), respectively, while the VWM of particulate humic and fulvic acid fractions was found to be 0.61 mg/L and 0.42 mg/L (n=20), respectively. Surface tension decreased with an increase in dissolved fulvic acid fraction in dew water, indicating that humic-like substances with relatively lower molecular weight, which is soluble in acid solution, could be an effective surface-active species within dew water. The enrichment factors, which were defined as the ratio of the observed VOCs concentration to the estimated, were over 10(2) for MAHs except for benzene and increased as the increment of total humic-like substances (HULIS) concentration (the sum of humic and fulvic acid fractions in both dissolved and particulate form) normalized by total inorganic ion concentration in dew water. Our results indicate that total HULIS in dew water could enhance the dissolution of atmospheric VOCs into dew droplets. (c) 2007 Elsevier B.V. All rights reserved.

Q Shi, TG Wang, NN Zhong, ZH Zhang, YH Zhang

Identification of acephenanthrylene and aceanthrylene in aerosol and its environmental implication

Chinese Science Bulletin, 2008, Vol 53, Iss 6, pp 890-894

Acephenanthrylene and aceanthrylene in aromatic fraction of aerosols were identified by means of online hydrogenation gas chromatography mass spectrometry(GCMS). Compared aerosols from various sources, acephenanthrylene and aceanthrylene were ubiquitously present in urban aerosol. High concentration of acephenanthrylene and aceanthrylene were found in agricultural biomass and coal combustion particles. However, it is difficult to detect in exhaust from gasoline and diesel engine, dustfall, waste water, soil, and sediment. Combustion emissions were considered the major source of acephenanthrylene and aceanthrylene, which can be used as a potential molecular marker for the source pollution in urban aerosols.

WJ Zhou, LZ Zhu

Influence of surfactant sorption on the removal of phenanthrene from contaminated soils

Environmental Pollution, 2008, Vol 152, Iss 1, pp 99-105

Laboratory column flushing experiments were conducted to remove phenanthrene from contaminated soils by Triton X-100 (TX100) with an aim to investigating the effect of surfactant sorption on the performance of surfactant-enhanced remediation process. The effluent concentration of phenanthrene from soil columns showed strong dependence on the sorption breakthrough curves of TX100. The removal of phenanthrene from contaminated soils was enhanced only when the sorption breakthrough of TX100 occurred and the influent concentration of TX100 was greater than the critical enhanced flushing concentration (CEFC). The sorption of surfactant onto soils and the subsequent partitioning of contaminants into soil-sorbed surfactant had a significant effect on the solute equilibrium distribution coefficient (K-D) and thus the flushing efficiency for phenanthrene. A model was developed to predict K-D and CEFC values for simulating the performance of surfactant-enhanced flushing for contaminated soils. These results are of practical interest in developing effective and safe surfactant-enhanced remediation technologies.
HS Kim, JC Roper, FK Pfaender

Impacts of microbial redox conditions on the phase distribution of pyrene in soil-water systems

Environmental Pollution, 2008, Vol 152, Iss 1, pp 106-115

Variations in the soil/sediment organic matter (SOM)-hydrophobic organic contaminant (HOC) bindings upon microbially mediated redox conditions were examined. While the extractability of pyrene associated with soil declined after its biodegradation began during aerobic incubation, its variations were almost constant (+/- 3.0-4.4%) during anoxic/anaerobic incubations. The dissolved organic matter released from the soil incubated under highly reduced conditions became more humified and aromatic, had a higher average molecular weight, and was more polydispersed compared to that obtained from oxic incubation, similar to the SOM alterations in the early stage of diagenesis (humification). The concentrations of pyrene in the aqueous phase increased significantly during the soil incubations under highly reduced conditions due to its favorable interaction with the altered DOM. Our results suggest that the microbially mediated redox conditions have significant impacts on SOM and should be considered for the transport, fate, bioavailability, and exposure risk of HOCs in the geo-environments.
LZ Zhu, WJ Zhou

Partitioning of polycyclic aromatic hydrocarbons to solid-sorbed nonionic surfactants

Environmental Pollution, 2008, Vol 152, Iss 1, pp 130-137

The partition of hydrophobic organic compounds (HOCs) into solid-sorbed surfactant has a crucial role in describing and predicting the distribution of HOCs in solid-water-surfactant systems. The experimental results of this study indicated that the partition coefficients of polycyclic aromatic hydrocarbons (PAHs) into the solid-sorbed surfactant (K-sm) increased with an increase in the sorption amount of surfactants onto solid and reached a stable maximum value (K-sm(m)) at the sorption of surfactants in saturation state, at which the solid surface was completely covered with the surface micelle (or admicelle). The fitted K-sm(m) values for PAHs with different surfactants were found to have a good linear relationship with the corresponding partition coefficient of PAHs to surfactant micelles in solution (K-mc), and then a model was developed to describe and predict the distribution of PAHs in solid-water-surfactant systems. These results are of practical interest for developing effective and safe surfactant-enhanced remediation technologies. (c) 2007 Elsevier Ltd. All rights reserved.

D Fernandes, S Zanuy, MJ Bebianno, C Porte

Chemical and biochemical tools to assess pollution exposure in cultured fish

Environmental Pollution, 2008, Vol 152, Iss 1, pp 138-146

There is little information regarding pollutant levels in farmed fish, and the risks associated to consumption. This study was designed to assess levels of exposure to metals, organochlorinated compounds, PAHs and alkylphenols (APEs) in farmed sea bass Dicentrarchus labrax from five aquacultures located in Southern Europe. Additionally, several biochemical responses (metallothionein, 7-ethoxyresorufin O-deethylase, vitellogenin) were determined as complementary tools. The obtained data indicate that pollutants exposure in farmed fish is similar to the levels reported in wild specimens from the area. Nonetheless, some biochemical responses were observed in the studied organisms, viz. Metallothionein induction in Cu exposed organisms, and 7-ethoxyresorufin O-deethylase (EROD) and vitellogenin induction in PAHs and APEs exposed ones. The study further supports the usefulness of the biomarker approach as a first screening method to discriminate between basal and high levels of exposure in cultured fish.

U Blaszczyk, B Janoszka

Analysis of azaarenes in pan fried meat and its gravy by liquid chromatography with fluorescence detection

Food Chemistry, 2008, Vol 109, Iss 1, pp 235-242

A method for analysis of six azaarenes (benzo[h]quinoline, benzo[a]acridine, benzo[c]acridine, dibenzo[a,c]acridine, dibenzo[a,j]acridine and dibenzo[a,h]acridine) in thermally treated high-protein food has been described. The clean-up procedure used based on alkaline hydrolysis, tandem solid phase extraction on columns filled with Extrelut - diatomaceous earth and cation exchanger (propyl sulfonic acid), enabled a selective isolation of carcinogenic compounds belonging to benzoacridines and dibenzoacridines from samples of cooked meat and its gravy. The isolated fractions of aza-PAHs were analysed by high-performance liquid chromatography with fluorescence detection. The detection limits for the azaarenes were between 0.0001 ng and 0.005 ng loaded on column. The recoveries for the fourring and five-ring azaarenes were from 55% to 67%. Two types of dishes prepared from pork by pan-frying were investigated. Total contents of the benzoacridines and dibenzoacridines determined in cooked meat were 1.57 and 2.50 ng/g in collar and chop samples, respectively; their gravies contained 0.34 and 0.59 ng of these azaarenes per g of cooked meat.
EJ Petersen, QG Huang, WJ Weber

Ecological uptake and depuration of carbon nanotubes by Lumbriculus variegatus

Environmental Health Perspectives, 2008, Vol 116, Iss 4, pp 496-500

BACKGROUND: Carbon nanotubes represent a class of nanomaterials having broad application potentials and documented cellular uptake and ecotoxicological effects that raise the possibility that they may bioaccumulate in living organisms. OBJECTIVES: Radioactively labeled nanotubes were synthesized using a novel methane chemical vapor deposition procedure. Single-walled carbon nanotubes (SWNTs), mukiwalled carbon nanotubes (MWNTs), and pyrene were spiked to sediment samples, and the respective uptake and deputation of these nanotubes and pyrene were assessed by the oligochaete, Lumbriculus variegatus RESULTS: C-14-labeled carbon nanotubes were developed for these experiments to overcome significant previous limitations for quantifying nanotube materials in environmental and biological media. Biota-sediment accumulation factors for SWNTs and MWNTs were observed to be almost an order of magnitude lower than those for pyrene, a four-ringed polycyclic aromatic hydrocarbon (PAH). The deputation behaviors of the oligochaete suggested that the nanotubes detected in these organisms were associated with sediments remaining in the organism guts and not absorbed into cellular tissues as was the pyrene. The results suggest that, unlike PAHs, purified carbon nanotubes do not readily absorb into organism tissues.

MR Mannino, S Orecchio

Polycyclic aromatic hydrocarbons (PAHs) in indoor dust matter of Palermo (Italy) area: Extraction, GC-MS analysis, distribution and sources

Atmospheric Environment, 2008, Vol 42, Iss 8, pp 1801-1817

Studies on indoor pollution are important since people spend more than 80% of their time indoor environments. In this work the method for PAHs analysis in indoor dust (used as passive sampler) and the results relative to samples collected in the area of Palermo are reported. Dust samples for analysis were collected from 45 indoor environments. Total PAHs concentrations in indoor dusts ranged from 36 to 34 453 mu g kg(-1) d.w. To correlate indoor and outdoor pollution we analyze, also, the particulate matter and PAHs levels samples collected in four stations. The percentage measured in indoor dusts results more low than that found outside. The values of isomeric ratios for the different samples were used to individuate the predominant PAHs sources.
M Russell, L Webster, P Walsham, G Packer, EJ Dalgarno, AD McIntosh, RJ Fryer, CF Moffat

Composition and concentration of hydrocarbons in sediment samples from the oil producing area of the East Shetland Basin, Scotland

Journal of Environmental Monitoring, 2008, Vol 10, Iss 4, pp 559-569

The East Shetland Basin is one of the areas that the Fisheries Research Services (FRS) has concentrated on to assess the possible impacts of oil exploration and production on the marine environment. A stratified random survey of the sediment was carried out in 2002. TOCs were low across the basin and were positively correlated with grain size. The total PAH concentrations (2- to 6-ring parent and alkylated PAHs, including the 16 US EPA PAHs) were less than 150 mg kg(-1) dry weight and their composition indicated a predominantly pyrolytic input to the basin in 2002. Minor unresolved complex mixtures in the n-alkane profiles indicated a slight petrogenic input but further examination of the biomarkers (hopanes and steranes) showed a mixed North Sea and Middle Eastern source. The Middle Eastern source is likely due to inputs from shipping activity, as it is widely used as bunker fuel. Grid surveys were carried out in 1986, 1988-89 and 1994 and areas were selected for which there was data for all the historic grid surveys and the 2002 stratified random survey. Although referring to only a small part of the East Shetland Basin, comparison with these historic surveys shows clearly that the concentrations of Forties crude oil equivalents and total PAH concentrations were highest in 1988-89 and by 2002 had returned to concentrations the same as or less than observed in the original survey in 1986.

H Chen, M Li, YP Zhang, X Yang, JJ Lian, JM Chen

Rapid analysis of SVOC in aerosols by desorption electrospray ionization mass spectrometry

Journal of the American Society for Mass Spectrometry, 2008, Vol 19, Iss 3, pp 450-454

Desorption electrospray ionization mass spectrometry (DESI-MS) was applied for the first time to the analysis of semivolatile organic compounds (SVOC) in atmospheric aerosols. We took polycyclic aromatic hydrocarbons (PAHs) as representatives of SVOCs. The DESI-MS conditions were optimized and the limit of detection for PAHs was about 10 pg with 5 s sampling time. PAHs from both laboratory-made biomass burning aerosols and ambient aerosols were selectively and rapidly analyzed without extraction or preconcentration. The observed PAH species and their relative ion intensities are discussed. This work demonstrates that DESI-MS is a promising method for rapid semiquantitative analysis of SVOC in atmospheric aerosols.

