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Solid-fuel household cook stoves: Characterization of performance and emissions

Biomass & Bioenergy, 2009, Vol 33, Iss 2, pp 294-305

In this study, 14 solid-fuel household cook stove and fuel combinations, including 10 stoves and four fuels, were tested for performance and pollutant emissions using a WBT (Water Boiling Test) protocol. Results from the testing showed that some stoves currently used in the field have improved fuel efficiency and lower pollutant emissions compared with traditional cooking methods. Stoves with smaller-mass components exposed to the heat of fuel combustion tended to take lesser time to boil, have better fuel efficiency, and lower pollutant emissions. The challenge is to design stoves with smaller-mass components that also have acceptable durability, affordable cost, and meet user needs. Results from this study provide stove performance and emissions information to practitioners disseminating stove technology in the field. This information may be useful for improving the design of existing stoves and for developing new stove designs. Comparison of results between laboratories shows that results can be replicated between labs when the same stove and fuel are tested using the WBT protocol. Recommendations were provided to improve the ability to replicate results between labs. Implications of better solid-fuel cook stoves are improved human health, reduced fuel use, reduced deforestation, and reduced global climate change.
Y Yang, W Hunter, S Tao, J Gan

Microbial Availability of Different Forms of Phenanthrene in Soils

Environmental Science & Technology, 2009, Vol 43, Iss 6, pp 1852-1857

Microbial degradation is the most important removal process for hydrophobic organic compounds (HOCs) in soil or sediment and chemical availability is often a governing factor. However, the availability of HOCs in the sorbed forms is still a topic of debate. In this study, we applied rigorous kinetics analysis to the relationship between the freely dissolved concentration (C-free) of phenanthrene (PHE) measured by polydimethylsiloxane (PDMS) fibers and its degradation by a PAH degrading bacterium PYR-1 under a range of soil conditions. In solutions of soils with varying organic carbon (OC) contents, C-free of PHE decreased from 28.63 +/- 2.15 to 0.79 +/- 0.04 mu g L-1 when the soil OC content changed from 0.23 to 7.1%. Correlation analysis between C-free and PHE mineralization rates revealed that the bacterium quickly exhausted the PHE pool available for equilibrium distribution, including C-free and the reversibly sorbed fraction, after which the sequestered pool was utilized. In addition, unlike changes in Ghee, degradation rates of total PHE only varied by a factor of 1.6-2.1 over the same soil OC range. Regression analysis using a multivariate relationship showed that soil OC content and porosity properties such as soil surface area had a compounded effect on the microbial availability of PHE in these soils. The kinetics analysis using C-free, as proposed in this study, may be applied to other HOCs to gain a better understanding of microbial availability under various conditions.

KA Maruya, EY Zeng, D Tsukada, SM Bay

A PASSIVE SAMPLER BASED ON SOLID-PHASE MICROEXTRACTION FOR QUANTIFYING HYDROPHOBIC ORGANIC CONTAMINANTS IN SEDIMENT PORE WATER

Environmental Toxicology and Chemistry, 2009, Vol 28, Iss 4, pp 733-740

Sediment-quality assessment often is hindered by the lack of agreement between chemical and biological lines of evidence. One limitation is that the bulk sediment toxicant concentration, the most widely used chemical parameter, does not always represent the bioavailable concentration, particularly for hydrophobic organic compounds (HOCs) in highly contaminated sediments. In the present study, we developed and tested a pore-water sampler that uses solid-phase microextraction (SPME) to measure freely dissolved (bioavailable) HOC concentrations. A single polydimethylsiloxane (PDMS)-coated SPME fiber is secured in a compact, protective housing that allows aqueous exchange with whole sediment while eliminating direct contact with sediment particles. Fibers with three PDMS coating thicknesses were first calibrated for 12 model HOCs of current regulatory concern. Precalibrated samplers were exposed to spiked estuarine sediment in laboratory microcosms to determine the time to equilibrium and the equilibrium concentrations across a range of sediment contamination. Time to equilibrium ranged from 14 to 110 d, with 30 d being sufficient for more than half the target HOCs. Equilibrium SPME measurements, ranging from 0.009 to 2,400 ng/L, were highly correlated with but, in general, lower than HOC pore-water concentrations determined independently by liquid-liquid extraction. This concept shows promise for directly measuring the freely dissolved concentration of HOCs in sediment pore water, a previously difficult-to-measure parameter that will improve our ability to assess the impacts of contaminated sediments.

CM Couillard, B Laplatte, E Pelletier

A FISH BIOASSAY TO EVALUATE THE TOXICITY ASSOCIATED WITH THE INGESTION OF BENZO[a] PYRENE-CONTAMINATED BENTHIC PREY

Environmental Toxicology and Chemistry, 2009, Vol 28, Iss 4, pp 772-781

A bioassay was developed to assess the toxic effects of ingested prey contaminated by PAHs using the teleost Fundulus heteroclitus as a predator and the polychaete Nereis virens as a benthic vector. Ten groups of nine male adult Fundulus were exposed for 21 d to 10 different diets of Nereis contaminated with benzo[ a] pyrene (BaP) by spiking dead Nereis with BaP (spiked Nereis [SN] diets, 0-26 mu g of BaP per gram dry wt) or by exposing living Nereis to a diet, to sediments, or to both contaminated with BaP (exposed Nereis [ EN] diets, 0-16 mu g/g dry wt). Another group was exposed to commercial fish food, used as reference diet. Condition and prevalence of histopathological changes were not affected. Exposure to the SN diets containing at least 3.5 mu g of BaP per gram dry weight caused an induction of ethoxyresorufin-O-deethylase activity in the intestine but not in the liver. In contrast, fish exposed to the highest doses (>= 13.4 mu g of BaP per gram dry wt) had increased cellular proliferation rate in the liver but not in the intestine. Quantifiable levels of free BaP tetrol-like metabolites were detected in the bile of fish exposed to diets containing more than 6.8 mu g/g dry weight of BaP, and exhibited a dose-response relationship in fish exposed to SN diets. For a similar dose of BaP, EN and SN diets had similar effects. Thus, the BaP metabolic products that could have been produced in Nereis apparently did not contribute to the biomarkers responses. This bioassay can be applied to a variety of prey contaminated naturally or experimentally with PAHs. The present study supports the use of intestinal biomarkers, in addition to hepatic biomarkers, in environmental monitoring to assess the impact of dietary exposure to PAHs.

A Cecinato, C Balducci, G Nervegna

Occurrence of cocaine in the air of the World's cities An emerging problem? A new tool to investigate the social incidence of drugs?

Science of the Total Environment, 2009, Vol 407, Iss 5, pp 1683-1690

The occurrence of illicit substances in the air was investigated in various world locations and ambient conditions. The analytical procedure optimized for cocaine, methadone and cocaethylene, based upon soxhlet extraction with organic solvent, clean-up through column chromatography, gas chromatographic separation and mass spectrometric detection, allowed the detection of the three compounds at levels as low as similar to 1 pg m(-3) in air samples of similar to 500 m(3). Apart from Algiers, Algeria, and Pancevo, Serbia, cocaine was found in all cities investigated and its concentration ranged from picograms to nanograms/cubic meter (e.g., Rome, Italy, 22/97 pg m(-3); Santiago, Chile, 2.2/3.3 ng m(-3)). By contrast, the concentrations of methadone and cocaethylene in the air were always lower than the limit-of-detection allowed by the method. The procedure adopted was unsuitable for measuring cannabinoids and allowed only the identification of cannabinol. It was also poor in limit-of-detection with regards to heroin (35 pg m(-3)), however this compound could be identified in airborne particulates in Oporto, Portugal. Atmospheric concentrations of cocaine appeared to correlate to drug prevalence in the Italian regions investigated.
S Plottner, S Selinski, HM Bolt, GH Degen, JG Hengstler, PH Roos, W Follmann

Distinct subtypes of urinary bladder epithelial cells with inducible and non-inducible cytochrome P450 1A1

Archives of Toxicology, 2009, Vol 83, Iss 2, pp 131-138

Cultured primary porcine urinary bladder epithelial cells (PUBEC) represent an adequate and easy to handle in vitro system for studies of urothelial toxicity. PUBEC maintain in vivo-like metabolic activities and physiological functions. They express inducible cytochrome P4501A isoenzymes, which are of particular relevance, since they contribute to activation of bladder carcinogens. A possible drawback of PUBEC is their isolation from common domestic pigs that do not represent an inbred strain. In order to further establish PUBEC as a standard in vitro toxicity test system we analysed possible interindividual differences in CYP1A1 inducibility. Interestingly, we observed by flow cytometry that PUBEC obtained from individual pigs consist of two distinct subpopulations with inducible and non-inducible cells. A strong, concentration-dependent CYP1A1 induction was observed in the responsive subpopulation when incubated with benzo[a]pyrene (B[a]P) in a concentration range between 1 and 10 mu M. In contrast, no CYP1A1 induction was obtained in the non-responsive subpopulation up to the highest tested concentrations of 100 mu M. The fraction of responsive cells showed large interindividual differences ranging from 10 to 65% of the total cell number. For practical purposes it might be reasonable to analyse pools of PUBEC from five pigs which substantially reduce batch to batch variability. In conclusion, we have identified two functionally distinct subpopulations of urinary bladder epithelial cells. It will be interesting to study whether the CYP1A inducible subtype is more susceptible to bladder carcinogens.

L Ruberto, R Dias, A LoBalbo, SC Vazquez, EA Hernandez, WP MacCormack

Influence of nutrients addition and bioaugmentation on the hydrocarbon biodegradation of a chronically contaminated Antarctic soil

Journal of Applied Microbiology, 2009, Vol 106, Iss 4, pp 1101-1110

Complexity involved in the transport of soils and the restrictive legislation for the area makes on-site bioremediation the strategy of choice to reduce hydrocarbons contamination in Antarctica. The effect of biostimulation (with N and P) and bioaugmentation (with two bacterial consortia and a mix of bacterial strains) was analysed by using microcosms set up on metal trays containing 2 5 kg of contaminated soil from Marambio Station. At the end of the assay (45 days), all biostimulated systems showed significant increases in total heterotrophic aerobic and hydrocarbon-degrading bacterial counts. However, no differences were detected between bioaugmented and nonbioaugmented systems, except for J13 system which seemed to exert a negative effect on the natural bacterial flora. Hydrocarbons removal efficiencies agreed with changes in bacterial counts reaching 86 and 81% in M10 (bioaugmented) and CC (biostimulated only) systems. Results confirmed the feasibility of the application of bioremediation strategies to reduce hydrocarbon contamination in Antarctic soils and showed that, when soils are chronically contaminated, biostimulation is the best option. Bioaugmentation with hydrocarbon-degrading bacteria at numbers comparable to the total heterotrophic aerobic counts showed by the natural microflora did not improve the process and showed that they would turn the procedure unnecessarily more complex.

DF Rodrigues, SK Sakata, JV Comasseto, MC Bicego, VH Pellizari

Diversity of hydrocarbon-degrading Klebsiella strains isolated from hydrocarbon-contaminated estuaries

Journal of Applied Microbiology, 2009, Vol 106, Iss 4, pp 1304-1314

To investigate the diversity and the catabolic capacity of oil-degrading Klebsiella strains isolated from hydrocarbon-contaminated sediments in Santos-Sao Vicente estuary systems in Brazil. Klebsiella strains obtained from the estuary were characterized using 16S rRNA gene sequencing and BOX-PCR patterns, testing their catabolic capacity to degrade toluene, xylene, naphthalene and nonane, and identifying the catabolic genes present in the oil-degrading strains. Results show that Klebsiella strains were widespread in the estuary. Twenty-one isolates from the Klebsiella genus were obtained; 14 had unique BOX patterns and were further investigated. Among four distinct catabolic genes tested (todC1, ndoB, xylE and alkB1), only the todC1 gene could be amplified in two Klebsiella strains. The biodegradation assay showed that most of the strains had the ability to degrade all of the tested hydrocarbons; however, the strains displayed different efficiencies. The oil-degrading Klebsiella isolates obtained from the estuary were closely related to Klebsiella pneumoniae and Klebsiella ornithinolytica. The isolates demonstrated a substantial degree of catabolic plasticity for hydrocarbon degradation. The results of this study show that several strains from the Klebsiella genus are able to degrade diverse hydrocarbon compounds. These findings indicate that Klebsiella spp. Can be an important part of the oil-degrading microbial community in estuarine areas exposed to sewage.

N Asare, M Lag, D LagadicGossmann, M Rissel, P Schwarze, JA Holme

3-Nitrofluoranthene (3-NF) but not 3-aminofluoranthene (3-AF) elicits apoptosis as well as programmed necrosis in Hepa1c1c7 cells

Toxicology, 2009, Vol 255, Iss 3, pp 140-150

In this study, we show that the environmental pollutant, 3-nitrofluoranthene (3-NF) but not its amine form, 3-aminofluoranthene (3-AF), induces apoptosis as well as regulated necrosis with necroptotic features in Hepa1c1c7 cells. Upon exposure to 3-NF, both typical apoptotic and necrotic cells were observed. A large number of the cells exhibited a characteristic partial nuclear chromatin condensation. Cycloheximide completely attenuated 3-NF-induced cell death. Activation of caspase-8, -9, and -3 were observed. Moreover, Z-VAD-FMK decreased the apoptotic cells, whereas the number of propidium iodide (PI)-positive cells with partial chromatin condensation was reduced by Nec-1, an inhibitor of receptor interacting protein (RIP-1). Cyp1a1, but not nitric oxide synthase (NOS), appears to be involved in activation of 3-NF to reactive metabolites. Increase in the number as well as size of lysosomes, myelinosomes, and activation of autophagy were also observed. 3-NF induced phosphorylation of ERK1/2, JNK and p38 MAPKs. Interestingly, while inhibitors of ERK1/2 and JNK reduced apoptotic as well as necrotic cell death, the p38 inhibitor, SB202190 reduced only the necrotic cell death. Taken together, 3-NF elicits both apoptosis and a caspase-independent programmed cell death (PCD) with autophagic characteristics. Conversely, with 3-AF, no apparent cytotoxic effects besides a reduction in cell proliferation was observed.
Y Igawa, AF Keating, KS Rajapaksa, IG Sipes, PB Hoyer

Evaluation of ovotoxicity induced by 7,12-dimethylbenz[a]anthracene and its 3,4-diol metabolite utilizing a rat in vitro ovarian culture system

Toxicology and Applied Pharmacology, 2009, Vol 234, Iss 3, pp 361-369

The polycyclic aromatic hydrocarbon 7, 12-dimethylbenz[a]anthracene, (DMBA), targets and destroys all follicle types in rat and mouse ovaries. DMBA requires bioactivation to DMBA-3,4-diol-1,2-epoxide for ovotoxicity via formation of the intermediate, DMBA-3,4-diol (catalyzed by microsomal epoxide hydrolase; mEH). MEH was shown to be involved in DMBA bioactivation for ovotoxicity induction in B6C3F(1) mouse ovaries. The current study compared DMBA and DMBA-3,4-diol mediated ovotoxicity, and investigated mEH involvement in DMBA-3,4-diol bioactivation in Fischer 344 (F344) rat ovary. F344 postnatal day (PND) 4 rat ovaries Were Cultured in vehicle control or media containing 1) DMBA or DMBA-3,4-diol (12.5 nM - 1 mu M; 15 clays): 2) DMBA (1 mu M; 6 h - 15 clays): and 3) DMBA (1 mu M) or DMBA-3,4-diol (75 nM)+/-the mEH activity inhibitor cyclohexene oxide (CHO; 2 mM; 4 days). Ovaries were histologically evaluated and mEH mRNA and protein were measured by reverse transcriptase PCR or Western blotting, respectively. Ovotoxicity following 15 days of culture occurred (P<0.05) at lower concentrations of DMBA-3,4-diol (12.5 nM - primordial; 75 nM - primary) than DMBA (75 nM - primordial: 375 nM - primary). The temporal pattern of mEH expression following DMBA exposure showed mRNA Up-regulation (P<0.05) on day 2, with increased protein (P<0.05) on day 4, the earliest time of observed follicle loss (P<0.05). MEH inhibition prevented DMBA-induced, but not DMBA-3,4-diol-induced ovotoxicity. These results demonstrate a conserved response in mice and rats for ovarian mEH involvement in DMBA bioactivation to its ovotoxic, 3,4-diol-1,2-epoxide form.
YC Hong, EY Park, MS Park, JA Ko, SY Oh, H Kim, KH Lee, JH Leem, EH Ha

Community level exposure to chemicals and oxidative stress in adult population

Toxicology Letters, 2009, Vol 184, Iss 2, pp 139-144

Little information is available on the role of environmental chemical exposure in oxidative stress. This study was designed to investigate whether exposure to environmental chemicals, such as PAHs, volatile organic compounds, bisphenol A or phthalates, induces oxidative stress in urban adult Populations. A total of 960 adults dwelling in urban areas were evaluated between April and December 2005. To assess environmental chemical exposure, we measured urinary levels of 1-hydroxypyrene, 2-naphthol, hippuric acid, methyl hippuric acid, mono-(2-ethyl-5-hydroxyhexyl) phthalate, mono-(2-ethyl-5-oxohexyl) phthalate, and mono-butyl phthalate and bisphenol A. Urinary malondialdehyde and 8-hydroxydeoxyguanosine were also measured to evaluate oxidative stress. Significant dose-responsive relationship was found between Urinary concentrations of the chemical exposure biomarkers and oxidative stress levels in simple regression analyses (P < 0.05). Regression coefficients of these exposure biomarkers except bisphenol A remained significantly in the multiple regression models, after controlling for age, sex, weight, smoking, and exercise for at feast one of the two oxidative stress biomarkers (P < 0.05). The oxidative stress biomarkers significantly affected the indicators of insulin resistance, particularly glucose level. This study indicates that environmental chemical exposure is associated with oxidative stress in urban adult populations and suggests that exposure to certain environmental chemicals might contribute to insulin resistance.
JA GomezRuiz, T Wenzl

Evaluation of gas chromatography columns for the analysis of the 15+1 EU-priority polycyclic aromatic hydrocarbons (PAHs)

Analytical and Bioanalytical Chemistry, 2009, Vol 393, Iss 6-7, pp 1697-1707

Three different stationary phases were investigated for the analysis of the 15 + 1 EU-priority PAHs by gas chromatography-mass spectrometry. In addition to the most commonly used 5% phenyl methylpolysiloxane, a mid-polar phase (50% phenyl methylpolysiloxane) and a recently commercialised mid-polar to polar phase (Optima (R) delta-6), were evaluated. Challenging groups of PAHs in terms of separation, such as the pair dibenz[a,h] anthracene-indeno[1,2,3,-cd] pyrene and the two groups benzo[b] fluoranthene-benzo[k] fluoranthene-benzo[j] fluoranthene and cyclopenta[cd] pyrene-benz[a] anthracenechrysene, were satisfactorily separated by using the mid-polar phase. Moreover, discrimination in terms of peak height for the heaviest PAHs (caused from the strong interaction of these compounds with the stationary phase) was reduced without compromising the resolution of the other target analytes when applying the mid-polar phase in a tailor-made column geometry (20 m x 0.18 mm internal diameter and 0.14 mu m film thickness) in combination with optimised chromatographic conditions. A significant enhancement of the analytical sensitivity for dibenzopyrenes is demonstrated with an almost threefold increase of the signal-to-noise (S/N) ratio for dibenzo[a,h] pyrene, the last eluting PAH. The ability of the selected column to separate potentially interfering PAHs from the target analytes in both solvent solutions and food extracts is demonstrated.

NU Benson, JP Essien

Petroleum hydrocarbons contamination of sediments and accumulation in Tympanotonus fuscatus var. radula from the Qua Iboe Mangrove Ecosystem, Nigeria

Current Science, 2009, Vol 96, Iss 2, pp 238-244

The pollution of coastal ecosystems as a result of petroleum-related activities is increasing, and the literature on occurrence, levels and seasonal dynamics of petroleum hydrocarbons in sediments and biota from the impacted areas of the Niger Delta, Nigeria, is practically scanty. This study was set out to provide information on the status of contamination by petroleum hydrocarbons in Tympanotonus fuscatus var. Radula and sediments from Qua Iboe Estuary, Nigeria. Analyses for total petroleum hydrocarbons (TPHs) were performed on Tympanotonus fuscatus var. Radula and sediment extracts using gas chromatograph with flame ionization detector (GC-FID). Seventy-two samples each of mangrove epipellic (intertidal) and benthic (subtidal) sediments, and T. Fuscatus var. Radula were analysed monthly between June 2003 and February 2004, covering peak periods of the wet and dry seasons. Results revealed that the TPHs level in sediments and T. Fuscatus were highly variable. It ranged between 18.01 +/- 0.04 and 210.23 +/- 1.18 mu g g(-1) dry wt of epipellic sediment, 5.00 +/- 0.82 and 232.00 +/- 3.23 mu g g(-1) dry wt of benthic sediment and 9.40 +/- 1.0 and 23.27 +/- 1.0 mu g g(-1) dry wt of T. Fuscatus. Summary continuous descriptives and correlation analyses revealed that TPH levels of the epipellic and benthic sediments showed a significant relation (r = 0.54, CI = 0.18-0.78), and correlated with levels in T. Fuscatus. The overall levels of TPHs in the Qua Iboe Estuary when compared to similar ecosystems with substantial industrial and domestic coastal activities worldwide, revealed a moderate to high level of mineral hydrocarbon pollution.

M Li, H Chen, BF Wang, X Yang, JJ Lian, JM Chen

Direct quantification of PAHs in biomass burning aerosols by desorption electrospray ionization mass spectrometry

International Journal of Mass Spectrometry, 2009, Vol 281, Iss 1-2, pp 31-36

Desorption electrospray ionization mass spectrometry (DESI-MS) technique was applied to the quantitative analysis of PAHs in biomass burning aerosols. Experimental conditions were optimized to enhance the detection efficiencies of PAHs. DESI-MS signal intensities showed good linear responses to the amount of PAHs in a dynamic range of four orders of magnitude and the detection limit is about 1 pg/mm(2). Mass concentrations of three-, four-, five-, six-ring PAHs in laboratory-made rice straw burning aerosols were directly measured by DESI-MS without any sample pretreatment. The results agree well with the parallel measurement by traditional CC-MS. DESI phenomenon was also observed for other compounds in biomass burning aerosols such as sugars, inorganic and organic acids. Potential applications of DESI-MS to the rapid analysis of multiple components in aerosol samples were discussed. 
CM Hall, SM Rhind, MJ Wilson

The potential for use of gastropod molluscs as bioindicators of endocrine disrupting compounds in the terrestrial environment

Journal of Environmental Monitoring, 2009, Vol 11, Iss 3, pp 491-497

Most early studies of endocrine disrupting compounds (EDCs) investigated the effects of single compounds on vertebrate species but, more recently, the focus has changed to the study of effects of multiple chemicals on many species, including invertebrates. The widening of the range of species studied is critical to understanding the consequences of EDC effects on ecosystem function and sustainability. Much work on invertebrates has focussed on the aquatic environment, where molluscs have been used as effective bioindicators for EDCs. Although molluscs have been used to assess effects of potentially toxic metals (PTMs) in terrestrial environments, they have seldom been considered as potential indicators of EDC effects. In this paper key findings in vertebrate and invertebrate animal models are reviewed and discussed, the need to study different animal groups is highlighted and the potential value of terrestrial gastropod molluscs for biomonitoring of EDC effects in a range of terrestrial ecosystems is discussed. It is concluded that their role within the ecosystem and their ease of study in the field and laboratory signify their suitability as bioindicators.

TT Tsai, CM Kao, TY Yeh, SH Liang, HY Chien

Remediation of Fuel Oil-Contaminated Soils by a Three-Stage Treatment System

Environmental Engineering Science, 2009, Vol 26, Iss 3, pp 651-659

The objective of this study was to develop a three-stage treatment train system to remediate fuel oil-contaminated soils. The treatment system included the first stage of biodegradable surfactant and groundwater flushing followed by the second stage of Fenton-like oxidation. The third stage was the application of enhanced bioremediation for the removal of residual total petroleum hydrocarbon (TPH) after the first two treatment processes. Three different surfactants [Simple Green (TM) (SG), Triton X-100, and Tween 80] were evaluated in batch experiments for their feasibility on TPH removal. Results from the surfactant biodegradation and microbial enumeration study indicate that SG was more biodegradable and enhanced the microbial activity of the intrinsic micro-organisms. Thus, SG was applied in the following column experiment. Results from the column study indicate that approximately 80% of TPH in soil (with initial concentration of 50,000 mg kg(-1)) could be removed after the SG [50 pore volumes (PVs)] followed by groundwater (30 PVs) flushing. The Fenton-like oxidation (with 6% of H2O2 addition) was able to remove another 15% of TPH. Observed first-order reaction rate constant of TPH oxidation was 2.74 x 10(-2) min(-1), and the half-life was 25 min during the first 40 min of reaction. The residual 5% of the TPH could be further remediated via the aerobic bioremediation process. Thus, complete TPH removal was obtained in this study using the three-stage treatment scheme. The proposed treatment system would be expected to provide a more efficient and cost-effective alternative to remediate fuel oil-contaminated sites.

LZ Bao, A Xu, LP Tong, SP Chen, LY Zhu, Y Zhao, GP Zhao, EK Jiang, J Wang, LJ Wu

Activated Toxicity of Diesel Particulate Extract by Ultraviolet A Radiation in Mammalian Cells: Role of Singlet Oxygen

Environmental Health Perspectives, 2009, Vol 117, Iss 3, pp 436-441

BACKGROUND: Diesel exhaust [diesel exhaust particles (DEPs) and their extracts (DPE)] and ultraviolet A radiation (UVA) are two ubiquitous environmental factors that have been identified as essential risk factors for various benign or malignant human diseases, either alone or in combination with other agents. OBJECTIVES: We aimed to investigate the synergistic effects of DPE and UVA at low-dose exposures in human-hamster hybrid (A(L)) cells and their underlying mechanisms. METHODS: We exposed exponentially growing A(L) cells to DPE and/or UVA radiation with or without reactive oxygen species (ROS) quenchers and then assayed the cells for survival, mutation induction, apoptosis, and micronucleus; generation. In addition, using a singlet oxygen (O-1(2)) trapping probe, 2,2,6,6-tetramethyl-4-piperidone, coupled with electron paramagnetic resonance spectroscopy, we determined the production of O-1(2). RESULTS: Treatment of A(L) cells with DPE + UVA induced significant cytotoxic and genotoxic damage. In contrast, we found no significant damage in cells treated with either UVA or DPE alone at the same doses. Mutation spectra of CD59(-) mutants showed that treatment with DPE + UVA easily induces multilocus deletions. Sodium azide significantly inhibited both cellular and DNA damage induced by DPE + UVA treatment, whereas other ROS inhibitors had little protecting effect. Furthermore, we found a significant increase of O-1(2) in the cells that received DPE + UVA treatment. CONCLUSION: These findings suggest that UVA activated the genotoxicity and cytotoxicity of DPE in mammalian cells and that O-1(2) played an important role in these processes.

S Boujday, CY Gu, M Girardot, M Salmain, CM Pradier

Surface IR applied to rapid and direct immunosensing of environmental pollutants

Talanta, 2009, Vol 78, Iss 1, pp 165-170

This paper describes the elaboration of a model immunosensor monitored by polarization modulation reflection absorption infrared spectroscopy (PM-RAIRS) and quartz crystal microbalance (QCM-D), as well as its reactivity using PM-RAIRS as transduction technique. To prove its relevance, this immunosensor was applied to the detection of benzo[a]pyrene (BaP), a carcinogenic PAH. Very few immunoassays, and even fewer immunosensors, have been described for the assay of BaP, making it an interesting target for analytical device development. The PM-RAIRS immunosensor was constructed on planar gold-coated sensors functionalized with cystamine then glutaraldehyde. Antibodies were immobilized through their affinity to protein G, covalently coupled to the aldehyde layer. In a first stage, a model mouse IgG was utilized to optimize the elaboration parameters; then, a monoclonal anti-PAH antibody was used and detection tests were performed, monitored by PM-RAIRS. The successive functionalization steps were monitored by PM-RAIRS and QCM-D. The binding of the proteins to gold surface, their saturation coverages and association constants, as well as their capture efficiencies were discussed. BaP capture by the antibody layer was evidenced by the appearance of a new v(C-H) band at 3039 cm(-1) typical of aromatic C-H bonds. The integrated area of this band varied linearly with the BAP concentration within the range of tested concentrations, with a limit of detection close to 3 mu M. This represents the first example of direct, label-free immunodetection of a low molecular weight molecule by PM-RAIRS transduction. The simplicity and the rapid response of this IR sensor make it already very worthwhile to preliminary on-site measurements.
I Marchi, S Rudaz, JL Veuthey

Atmospheric pressure photoionization for coupling liquid-chromatography to mass spectrometry: A review

Talanta, 2009, Vol 78, Iss 1, pp 1-18

This review presents the state-of-the-art techniques that couple liquid chromatography (LC) and mass spectrometry (MS) via atmospheric pressure photoionization (APPI). The different ionization mechanisms are discussed as well as the influence of the mobile phase composition, the nature of the dopant, etc. A comparison with other ionization sources, such as electrospray ionization (ESI) and atmospheric pressure chemical ionization (APCI), is reported, and the combination of APPI with these sources is also discussed. Several applications, covering the time period of 2005-2008, for the analysis of drugs, lipids, natural compounds, pesticides, synthetic organics, petroleum derivatives, and other substances are presented.
WX Wang, MA Lampi, XD Huang, K Gerhardt, DG Dixon, BM Greenberg

Assessment of Mixture Toxicity of Copper, Cadmium, and Phenanthrenequinone to the Marine Bacterium Vibrio fischeri

Environmental Toxicology, 2009, Vol 24, Iss 2, pp 166-177

Transition metals and PAHs are cocontaminants at many sites. Contaminants in mixtures are known to interact with biological systems in ways that can greatly alter the toxicity of individual compounds. The toxicities (individually and as mixtures) of copper (Cu), a redox-active metal; cadmium (Cd), a nonredox active metal; and phenanthrenequinone (PHQ), a redox-active oxygenated PAH, were examined using the bioluminescent bacterium Vibric, fischeri. We found that the cotoxicity of Cu/PHQ was dependent on the ratio of concentrations of each chemical in the mixture. Different interaction types (synergism, antagonism, and additivity) were observed with different combinations of these toxicants. The interaction types changed from antagonism at a low Cu to PHQ ratio (1:4), to additive at an intermediate Cu to PHQ ratio (2:3), to synergistic at higher Cu to PHQ ratios (3:2 and 4:1). In contrast to Cu/PHQ mixtures, the cotoxicity of Cd/PHQ did not change at different mixture ratios and was found for the most part to be additive. For the individual chemicals and their mixtures, reactive oxygen species (ROS) production was observed in V fischeri, suggesting that individual and mixture toxicity of Cu, Cd, and PHQ to V fischeri involves ROS-related mechanisms. This study shows that mixture ratios can alter individual chemical toxicity, and should be taken into account in risk assessment.
CO Obuekwe, ZK AlJadi, ES AlSaleh

Hydrocarbon degradation in relation to cell-surface hydrophobicity among bacterial hydrocarbon degraders from petroleum-contaminated Kuwait desert environment

International Biodeterioration & Biodegradation, 2009, Vol 63, Iss 3, pp 273-279

Forty six bacterial isolates able to grow on crude oil were isolated from various hydrocarbon-contaminated sites in Kuwait. The extent of crude oil degradation varied over a wide range (1-87%) among the isolates. Isolates were predominantly Gram-positive bacteria (79% of total isolates) belonging to the genera Bacillus (93%) and Paenibacillus (7%). Among the few Gram-negative isolates were from the genera Acinetobacter, Alcaligenes, Klebsiella, Burkholderia, Pseudomonas, and Williamsia. Analyses of their cell-surface hydrophobicity (CSH) by various methods equally showed a wide variation among the isolates. About 74% of isolates that degraded significant amounts of crude oil (>40% degradation) possessed high level of CSH, while 58% of all the isolates exhibited high levels of CSH. Statistical analyses showed significantly high correlation between the ability to degrade crude oil and CSH. The ability of the isolates to bind to polystyrene and salt-aggregation test as measures of CSH were more strongly correlated with hydrocarbon-degrading ability than adherence to hydrocarbons.
KJ Wang, J Bo, M Yang, HS Hong, XH Wang, FY Chen, JJ Yuan

Hepcidin gene expression induced in the developmental stages of fish upon exposure to Benzo[a]pyrene (BaP)

Marine Environmental Research, 2009, Vol 67, Iss 3, pp 159-165

Hepcidin is known to be expressed in fish with bacterial challenge and iron overload. Here we first report the hepcidin expression induced in the developmental stages from embryo to fry of red sea bream (Pagarus major) and in juvenile black porgy (Acanthopagrus schlegelii B.) upon continuous waterborne exposure to BaP. The gene expression of CYP1A1 and IgL (immunoglobulin light chain) were both measured. Expression of the Pagarus major hepcidin gene (PM-hepc) was increased in post hatch fry at 24 h and 120 h exposure to BaP at concentrations of 0.1, 0.5 and 1.0 mu g/l, respectively. The gene expression pattern was comparable to that of CYP1A1 but different from that of IgL. In addition, a high number of AS-hepc2 transcripts (Acanthopagrus schlegelii B. Hepcidin gene) were detected in the liver upon exposure to 1.0 mu g/l BaP. This study demonstrates that hepcidin gene expression is significantly induced in BaP-exposed red sea bream and black porgy.
ZZ Zhang, SM Su, YJ Luo, M Lu

Improvement of natural microbial remediation of petroleum-polluted soil using graminaceous plants

Water Science and Technology, 2009, Vol 59, Iss 5, pp 1025-1035

A 150-day pot experiment was conducted with graminaceous plants grown in natural soil contaminated with petroleum. The relationships among microbial activity, dehydrogenase activity, catalase activity, soil moisture, and the petroleum degradation rate were analyzed. All three plants accelerated the degradation of petroleum compared with unplanted soil. Plant roots improved the soil moisture by about 5% (from 15% in unplanted soil to 20% in soil containing plant roots), and the number of microorganisms in the rhizosphere increased by more than three orders of magnitude. The induction of the rhizosphere environment and the intimidation of the petroleum changed the abundance and activity of the microorganisms. Dehydrogenase activity in the rhizosphere was 1.54 to 1.87 times the value in the unplanted soil, but catalase activity was 0.90 to 0.93 times the value in unplanted soil. The petroleum degradation rates in the rhizosphere were 2.33 to 3.19 times higher than in the unplanted soil. The effect of rhizosphere degradation clearly changed the hydrocarbon composition, increasing the degradation of alkane hydrocarbons with low and moderate carbon contents. The rhizosphere environment promoted degradation of the high-carbon-content hydrocarbons into low-carbon-content hydrocarbons. At the same time, the Pr/nC(17), Ph/nC(18), and Pr/Ph values increased by 0.99 and 2.69 units, and decreased by 1.25 units, respectively, compared with the undegraded oil. The plants also accelerated the isomerization of alkane hydrocarbons.

FGH Boersma, JA Warmink, FA Andreote, JD vanElsas

Selection of Sphingomonadaceae at the Base of Laccaria proxima and Russula exalbicans Fruiting Bodies

Applied and Environmental Microbiology, 2009, Vol 75, Iss 7, pp 1979-1989

The dense hyphal network directly underneath the fruiting bodies of ectomycorrhizal fungi might exert strong influences on the bacterial community of soil. Such fruiting bodies might serve as hot spots for bacterial activity, for instance by providing nutrients and colonization sites in soil. Here, we assessed the putative selection of specific members of the Sphingomonadaceae family at the bases of the fruiting bodies of the ectomycorrhizal fungi Laccaria proxima and Russula exalbicans in comparison to the adjacent bulk soil. To do so, we used a previously designed Sphingomonadaceae-specific PCR-denaturing gradient gel electrophoresis (DGGE) system and complemented this with analyses of sequences from a Sphingomonadaceae-specific clone library. The analyses showed clear selective effects of the fruiting bodies of both fungi on the Sphingomonadaceae community structures. The effect was especially prevalent with R. Exalbicans. Strikingly, similar fungi sampled approximately 100 m apart showed similar DGGE patterns, while corresponding bulk soil-derived patterns differed from each other. However, the mycospheres of L. Proxima and R. Exalbicans still revealed divergent community structures, indicating that different fungi select for different members of the Sphingomonadaceae family. Excision of specific bands from the DGGE patterns, as well as analyses of the clone libraries generated from both habitats, revealed fruiting body-specific Sphingomonadaceae types. It further showed that major groups from the mycospheres of R. Exalbicans and L. Proxima did not cluster with known bacteria from the database, indicating new groups within the family of Sphingomonadaceae present in these environments.

V Matozzo, M Monari, J Foschi, O Cattani, GP Serrazanetti, MG Marin

First Evidence of Altered Immune Responses and Resistance to Air Exposure in the Clam Chamelea gallina Exposed to Benzo(A)pyrene

Archives of Environmental Contamination and Toxicology, 2009, Vol 56, Iss 3, pp 479-488

Effects of benzo(a)pyrene [B(a)P] (at a nominal concentration of 0.5 mg/L) on immune responses of the clam Chamelea gallina were investigated after 1, 7, and 12 days exposure. Total hemocyte count (THC), hemocyte volume, phagocytic activity, lysozyme-like activity in both hemocyte lysate (HL) and cell-free hemolymph (CFH) were measured. As unexpected alterations in hemocyte adhesion capability were observed in short-term hemocyte cultures for phagocytosis assays after a 1-day exposure, an adhesion test (not included in the original experimental setup) was performed after 7 and 12 days of exposure only. The survival-in-air test was carried out to evaluate general stress conditions in B(a)P-exposed clams. No alterations in THC was observed, whereas exposure for 7 and 12 days to B(a)P significantly decreased phagocytic activity and adhesion capability when compared with controls. Significant decreases in lysozyme activity were observed in CFH and HL, with respect to controls. B(a)P was also shown to alter the resistance to air exposure of clams. The LT50 values fell from 9 days in control clams to 7 days in 1-day-exposed animals, and from 6 days in control clams to 5 days in 7-day-exposed bivalves. No significant variations in LT50 values were recorded after 12 days of exposure. Results highlight a relationship between B(a)P exposure and alterations in hemocyte functionality and suggest that the contaminant induced irreversible immunosuppression in C. Gallina, by altering phagocytic activity, adhesion capability, and enzymatic activity. Conversely, reduction in resistance to air exposure was reversible, suggesting that impairment of important physiological functions of clams occurred in the first phases of exposure only.

F Pablo, RV Hyne

Endosulfan Application to a Stream Mesocosm: Studies on Fate, Uptake into Passive Samplers and Caged Toxicity Test with the Fish M-ambigua

Archives of Environmental Contamination and Toxicology, 2009, Vol 56, Iss 3, pp 525-535

A model mesocosm system was used to simulate the effect of endosulfan entering a waterway from episodic events such as accidental overspray or in runoff water containing contaminated sediment following storm events. The fate of technical endosulfan applied to a 24-stream mesocosm was compared in experiments where the pesticide was applied either directly as water contamination or after being pre-bound to sediment. The flow of water through the streams was discontinued for a 10-12 h period following the pesticide application. Following the water application, only approximately 3% of endosulfan remained in the streams after 4 days and then was not detectable after 7 days. In contrast, after application pre-bound to sediment, approximately 33% of the endosulfan remained in the streams after 4 days and 14% after 7 days. Additionally, with the sediment-bound application, the proportion of endosulfan was higher in the substrate (11%) after 7 days than in the overlying water (3%), and approximately 1% was oxidised to the sulphate form. The dissipation of endosulfan in the water column of both experiments followed a two-parameter exponential decay model characterised by a relatively fast first-order single-phase process. In sediment of both experiments and the gravel of the sediment-dosing experiment, the dissipation of endosulfan followed more closely a four-parameter bi-exponential decay model characterised by first-order kinetics of two fractions: the first fraction dissipates quickly, and in the longer term the second fraction dominates the overall dissipation with a slower rate. In the gravel section of the water-dosing experiment, endosulfan dissipation was characterised by relatively very slow two-parameter exponential decay. The overall dissipation rates of the alpha- and beta-endosulfan isomers were significantly higher in the water-dosing than in the sediment-dosing experiment, except in the gravel section of the mesocosm. The uptake of the endosulfan into passive samplers constructed from polyethylene membrane bags containing trimethylpentane solvent (TRIMPS) placed in the overlying water was linear. In contrast, TRIMPS buried in sediment failed to uptake endosulfan from the sediment substrate, indicating that short-term deployment of passive samplers can only be used to determine time-weighted average concentrations of bioavailable chemicals in the water column. A 34-h LC50 of 2.8 mu g/l [95% confidence interval (CI) 1.5-4.2 mu g/l] for juveniles of the native fish Macquaria ambigua was obtained when exposed during the water-dosing experiment. This study demonstrated that the pulse entry of sediment contaminated with endosulfan into a receiving waterway was more persistent compared with direct aqueous contamination and the endosulfan would be bioavailable to pelagic organisms following a gradual partitioning to the water column.

G JolyTurquin, P Dubois, G Coteur, B Danis, S Leyzour, K LeMenach, H Budzinski, M Guillou

Effects of the Erika Oil Spill on the Common Starfish Asterias rubens, Evaluated by Field and Laboratory Studies

Impacts of the Erika oil spill on the common starfish Asterias rubens were investigated in the field and using laboratory experiments based on contamination via food at different stages of the starfish reproductive cycle. Two months after the shipwreck, levels of hydrocarbons characteristic of Erika fuel were significantly higher in pyloric ceca and body wall of A. Rubens from a contaminated site, compared with control animals from an unpolluted reference area. Concomitant immunological responses and detoxification enzyme activity (CYP1A) were enhanced in the impacted starfish, suggesting rapid biotransformation processes. This was confirmed by laboratory experiments which showed a fast PAH uptake during the 10 first days of contamination and the start of biotransformation processes from the third day. Our study confirms benzo(a) pyrene hydroxylase activity (BPH) in A. Rubens and demonstrates the influence of CYP1A in the conversion of insoluble PAHs into soluble derivatives in this species for the first time. The rapidity of decontamination could explain why starfish growth, level of motile activity, reproductive investment, energy storage, and larval development were not significantly affected by these contaminants.

B Wu, DY Zhao, HY Jia, Y Zhang, XX Zhang, SP Cheng

Preliminary Risk Assessment of Trace Metal Pollution in Surface Water from Yangtze River in Nanjing Section, China

Bulletin of Environmental Contamination and Toxicology, 2009, Vol 82, Iss 4, pp 405-409

In order to investigate the contamination levels of trace metals, surface water samples were collected from six regions along Yangtze River in Nanjing Section. The concentrations of trace metals (As, B, Ba, Be, Cd, Cr, Cu, Fe, Pb, Li, Mn, Mo, Ni, Sb, Se, Sn, Sr, V and Zn) were determined using inductively coupled plasma-atomic emission spectrometry (ICP-AES). Total concentrations of the metals in the water samples ranged from 825.1 to 950.4 mu g/L. The result was compared with international water quality guidelines. Seven metals levels were above the permissible limit as prescribed by guidelines. A preliminary risk assessment was then carried out to determine the human health risk via calculating Hazard Quotient and carcinogenic risk of the metals. Hazard Quotients of all metals were lower than unity, except As. The carcinogenic risk of As and Cd was higher than 10(-6), suggesting that those two metals have potential adverse effects on local residents.

JP Luo, M Ma, JM Zha, ZJ Wang

Assessing Accumulation and Biological Effect of Hydrophobic Organic Contaminants in Water Using Caged Japanese Medaka and Deployed Triolein-embedded Cellulose Acetate Membranes

Bulletin of Environmental Contamination and Toxicology, 2009, Vol 82, Iss 4, pp 482-487

Applicability of triolein-embedded cellulose acetate membrane (TECAM) to accumulation and potential biological effect assessment for hydrophobic organic contaminants (HOCs) was investigated compared with Japanese medaka. The results of field exposure showed that medaka and TECAMs accumulated contaminants in a similar pattern with good correlations between concentrations in medaka and TECAMs based on lipid weight for OCPs (r = 0.96, p = 0.01, n = 9) and PAHs (r = 0.73, p = 0.01, n = 13). Meanwhile, 2,3,7,8-TCDD equivalents (TEQs) of TECAM extracts detected by in vitro H4IIE cell bioassay corresponded well to hepatic EROD activities of exposed fish and TEQs of water samples. We concluded that TECAM could be utilized as a surrogate for biomonitoring organisms to assess the bioaccumulation of HOCs and potential biological effect.

C Desler, C Johannessen, LJ Rasmussen

Repair of DNA damage induced by anthanthrene, a polycyclic aromatic hydrocarbon (PAH) without bay or fjord regions

Chemico - Biological Interactions, 2009, Vol 177, Iss 3, pp 212-217

PAHs are environmental pollutants, formed during incomplete burning of coal, oil and gas. Several PAHs have carcinogenic and mutagenic potencies, but these compounds must be activated in order to exert their mutagenic effects. One of the principal pathways proposed for metabolic activation of PAHs involves the cytochrome P450 enzymes. The DNA damaging potential of cytochrome P450-activated PAHs is generally associated with their bay and fjord regions, and the DNA repair response of PAHs containing such regions has been thoroughly studied. However, little is known about the repair of DNA damage resulting from metabolites from PAHs without bay and fjord regions. We have investigated the six-ringed PAH anthanthrene (dibenzo[def,mno]chrysene), which does not posses bay or fjord motifs. We analyzed the repair profile of human cell extracts and of cell cultures in response to DNA damage induced by cytochrome P450-activated anthanthrene. In cell extracts, functional nucleotide excision repair (NER) and mismatch repair (MMR) activities were necessary to trigger a response to anthanthrene metabolite-induced DNA damage. In cell cultures, NER was responsible for the repair of anthanthrene metabolite-induced DNA damage. However, when the NER pathway was inactivated, a residual repair pathway performed the DNA repair.
A Kallimanis, K Kavakiotis, A Perisynakis, C Sproer, R Pukall, C Drainas, AI Koukkou

Arthrobacter phenanthrenivorans sp nov., to accommodate the phenanthrene-degrading bacterium Arthrobacter sp strain Sphe3

International Journal of Systematic and Evolutionary Microbiology, 2009, Vol 59, Part 2, pp 275-279

A novel phenanthrene-degrading bacterium, designated strain Sphe3, was isolated from a creosote-contaminated soil in Greece. Cells were non-motile, Gram-positive, aerobic, and rod- to coccus-shaped. The strain was isolated on the basis of formation of a clear zone on agar plates sprayed with phenanthrene. Optimal growth occurred at 30 degrees C. The G+C content of the DNA was 65.7 mol%. The polar lipid pattern of strain Sphe3 (T) consisted of phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol. The dominant fatty acids were iso-C-15:0, anteiso-C-15:0, iso-C-16:0, C-16:0 and anteiso-C-17:0, representing > 86% of the total fatty acids. The predominant isoprenoid quinone of strain Sphe3(T) was menaquinone-8 (MK-8). Based on 16S rRNA gene sequence analysis, strain Sphe3(T) showed 99 and 98.9% similarity to the type strains of Arthrobacter oxydans and Arthrobacter polychromogenes, respectively. Strain Sphe3(T) showed 91% similarity to homologues of A. Oxydans and A. Polychromogenes based on recA gene sequence analysis. Based on 16S rRNA and recA gene sequence analysis and DNA-DNA hybridization analysis, as well as physiological and chemotaxonomic characteristics, it is concluded that strain Sphe3(T) represents a novel species of the genus Arthrobacter, for which the name Arthrobacter phenanthrenivorans sp. Nov. Is proposed. The type strain is Sphe3(T) (=DSM 18606(T)=LMG 23796(T)).

XJ Liu, JW Li, ZX Zha, W Zhang, KF Lin, CJ Huang, XD Wang

Solid-phase extraction combined with dispersive liquid-liquid microextraction for the determination for polybrominated diphenyl ethers in different environmental matrices

Journal of Chromatography A, 2009, Vol 1216, Iss 12, pp 2220-2226

An analytical method. Solid-phase extraction combined with dispersive liquid-liquid microextration (SPE-DLLME). Was established to determine polybrominated diphenyl ethers (PBDEs) in water and plant samples. After concentration and purification of the samples in LC-C18 column, 1.0-mL elution sample containing 22.0 mu L 1,1,2,2-tetrachloroethane was injected rapidly into the 5.0-mL pure water. After extraction and centrifuging, the sedimented phase was injected rapidly into gas chromatography with electron-capture detection (GC-ECD). For water samples, enrichment factors (EFs) are in the range of 6838-9405 under the optimum conditions. The calibration curves are linear in the range of 0.1-100 ngL(-1) (BDEs 28, 47) and 0.5-500 ng L-1 (BDEs 100, 99,85,154,153). The relative standard deviations (RSDs) and the limits of detection (LODs) are in the range of 4.2-7.9% (n = 5) and 0.03-0.15 ng L-1, respectively. For plant samples, RSDs and LODs are in the range of 5.9-11.3% and 0.04-0.16 mu g kg(-1), respectively. The relative recoveries of well, river, sea. Leachate, and clover samples, spiked with different levels of PBDEs, are 66.8-94.1%, 72.2-100.5%, 74.5-110.4%, 62.1-105.1%, 66.1-91.7%, 62.4-88.9%, and 64.5-83.2%, respectively. The results show that SPE-DLLME is a Suitable method for the determination of PBDEs in water and plant samples.
F Werres, P Balsaa, TC Schmidt

Total concentration analysis of polycylic aromatic hydrocarbons in aqueous samples with high suspended particulate matter content

Journal of Chromatography A, 2009, Vol 1216, Iss 12, pp 2235-2240

The European water framework directive (WFD) requires priority pollutants to be measured in the whole water sample and not only in the dissolved phase. However, it does not give clear definitions on how to achieve this. To overcome this limitation, a new methodology of sample preparation procedure for the analysis of polycyclic aromatic hydrocarbons on the basis of extraction disks is introduced here. The automatable procedure includes a ''one-step'' extraction of the analytes both dissolved in the liquid phase of the sample and sorbed to suspended particulate matter. The latter is extracted concurrently with the solid-phase extraction (SPE) material within the elution step of the procedure. Separation, identification, and quantification of the analytes is performed by CC-MS. Results from surface water samples spiked with certified sediment LIP to 1000 mg/l are presented in this work and compared with results derived from liquid-liquid extraction (LLE). Most measured values are within or at least near certified uncertainty limits of the sediment. The SPE disk method shows much higher recoveries and better precision (relative standard deviations between 2% and 11%) than the standard LLE method. For all substances under investigation, the limits of quantification achieved range between 0.001 and 0.005 mu g/l.
YS Chen, J Chen, L Jia

Study of triacontyl-functionalized monolithic silica capillary column for reversed-phase capillary liquid chromatography

Journal of Chromatography A, 2009, Vol 1216, Iss 12, pp 2597-2600

A novel stationary phase triacontyl-functionalized monolithic silica capillary column was Successfully prepared for reversed-phase capillary liquid chromatography. The performance of the monolithic silica capillary column coated with triacontyl chain for the separation of alkylbenzenes, xylene isomers, polycyclic aromatic hydrocarbons, and mixture of alpha-and beta-carotenes was studied, which was compared to that using the monolithic silica capillary column coated with octadecyl chain. The comparison results showed that triacontyl-functionalized monolithic silica capillary column would be a promising media to be used for the separation of isomeric Solutes with long chain in reversed-phase capillary liquid chromatography.
HM Yang, YS Wang, JH Li, GR Li, Y Wang, X Tan, JH Xue, XL Mao, RH Kang

Synchronous fluorescence determination of urinary 1-hydroxypyrene, beta-naphthol and 9-hydroxyphenanthrene based on the sensitizing effect of beta-cyclodextrin

Analytica Chimica Acta, 2009, Vol 636, Iss 1, pp 51-57

A novel Method for the Simultaneous determination of 1-hydroxypyrene (1-OHP), beta-naphthol (beta-NAP) and 9-hydroxyphenanthrene (9-OHPe) in human urine has been established by using synchronous fluorescence spectrometry. It was based on the fact that synchronous fluorescence spectrometry can resolve the broad-band overlapping of conventional fluorescence spectra, which arise from their similar molecular structures. Only one single scan is needed for quantitative determination of three compounds simultaneously when Delta lambda = 15 nm is chosen, The signals detected at these three wavelengths. 369.6, 330.0 and 358.0 nm, vary linearly when the concentration of 1-OHP, beta-NAP and 9-OHPe is in the range of 2.16 x 10(-8)-1.50 x 10(-5) mol L-1, 1.20 x 10(-7)-1.10 x 10(-5) mol L-1 and 1.07 x 10(-7)-3.50 x 10(-5) mol L-1, respectively. The correlation coefficients for the standard calibration graphs were 0.994, 0,999 and 0.997 (n = 7) for 1-OHP, beta-NAP and 9-OHPe, respectively. The limits of detection (LOD) for 1-OHP, beta-NAP and 9-OHPe were 6.47 x 10(-9) mol L-1, 3.60 x 10(-8) mol L-1 and 3.02 x 10(-8) mol L-1 with relative standard deviations (R.S.D.) of 4.70-6.40%, 2.80-4.20%, 3.10-4.90% (n = 6), respectively. The method described here had been applied to determine traces of 1-OHP, beta-NAP and 9-OHPe in human urine, and the obtained results were in good agreement with those obtained by the HPLC method. In addition, the interaction modes between beta-cyclodextrin (beta-CD) and 1-OHP, beta-NAP or 9-OHPe, as well as the mechanism of the fluorescence enhancement were also discussed.
J Jacob, JR Disnar, F Arnaud, E Gauthier, Y Billaud, E Chapron, G Bardoux

Impacts of new agricultural practices on soil erosion during the Bronze Age in the French Prealps

Holocene, 2009, Vol 19, Iss 2, pp 241-249

In order to better understand the evolution of past climate-human-environment interactions in the northwestern Alps during the Holocene, we have analysed the lipid content of two cores taken from the sediments of Lake le Bourget (French Alps). By using a specific molecular biomarker of Panicum miliaceum (broomcorn millet) previously defined and a new molecular marker of soil erosion, we demonstrate that the onset of millet cultivation coincides with the onset of major soil erosion in the catchment during the Middle Bronze Age. Although archaeological and archaeobotanical investigations indicate a discrete human occupation of the lakeshores at this period, they also point to a regional change in agricultural practices that deeply affected soils. The evolution of millet cultivation appears in strong connection with climatic variations, estimated in the same cores from the variations in titanium, a proxy of hydrological changes in the region. Social and cultural triggers cannot be discarded at this stage. Such an approach applied to more sedimentary archives shows high potential to unravel the temporal and spatial dynamics of human land use.

M Conedera, W Tinner, C Neff, M Meurer, AF Dickens, P Krebs

Reconstructing past fire regimes: methods, applications, and relevance to fire management and conservation

Quaternary Science Reviews, 2009, Vol 28, Iss 5-6, pp 555-576

Biomass burning and resulting fire regimes are major drivers of vegetation changes and of ecosystem dynamics. Understanding past fire dynamics and their relationship to these factors is thus a key factor in preserving and managing present biodiversity and ecosystem functions. Unfortunately, our understanding of the disturbance dynamics of past fires is incomplete, and many open questions exist relevant to these concepts and the related methods. In this paper we describe the present status of the fire-regime concept, discuss the notion of the fire continuum and related proxies, and review the most important existing approaches for reconstructing fire history at centennial to millennial scales. We conclude with a short discussion of selected directions for future research that may lead to a better understanding of past fire-regime dynamics. In particular, we suggest that emphasis should be laid on (1) discriminating natural from anthropogenic fire-regime types, (2) improving combined analysis of fire and vegetation reconstructions to study long-term fire ecology, and (3) overcoming problems in defining temporal and spatial scales of reference, which would allow better use of past records to gain important insights for landscape, fire and forest management.
LA Bernardez

A rotating disk apparatus for assessing the biodegradation of polycyclic aromatic hydrocarbons transferring from a non-aqueous phase liquid to solutions of surfactant Brij 35

Bioprocess and Biosystems Engineering, 2009, Vol 32, Iss 3, pp 415-424

A rotating disk apparatus was used to investigate the biodegradation of PAHs from non-aqueous phase liquids to solutions of Brij 35. The mass transfer of PAHs in absence of surfactant solution was not large enough to replenish the degraded PAHs. The addition of surfactant resulted in an overall enhancement of biodegradation rates compared to that observed in pure aqueous solution. This is because surfactant partition significant amount of PAHs into the bulk phase, where uptake occurs but the supply of PAHs to the aqueous phase through micellar solubilization at latter period limited biodegradation rates. It was demonstrated the relationship between biodegradation rate and surfactant dose and the mechanisms controlling the mass transfer of PAH from NAPLs. The satisfactory comparison of the experimental data with the predictions of a model, which parameters were determined from independent solubilization and dissolution experiments and based on the main assumption that the solutes must be present in the true aqueous phase to be degraded, allows us to conclude the absence of direct uptake of PAHs by bacteria.

PKA Hong, S Nakra

Rapid extraction of sediment contaminants by pressure cycles

Sediment contamination is a significant issue. Assessment, management, and monitoring of contaminated sediment require routine analyses of a large volume of sediment samples, which require significant preparation time including extraction of contaminants from samples prior to analysis. This work tested a new method of extracting contaminants from sediment based on the use of rapid, successive pressurization cycles, which involve compression of a gas into the extractive solvent in contact with the sediment immediately followed by decompression via venting. The technique improved extraction amounts and shortened preparation time. Tested were PCB and PAH contaminated sediment samples from various locations of the US, including the Passaic River, St. Louis River, Waukegan Harbor, and Wells National Estuarine Research Reserve. The results were compared to those of Soxhlet extraction. Specifically, the extraction of 15 g of sediment with 50 mL of hexane-acetone (1:1) mixture at room temperature using 10 rapid, successive pressure cycles with N-2 attaining 1.0 MPa during compression was complete within 15 min. Using the new technique, consistently more PAHs and PCBs were extracted from the sediments in comparison to Soxhlet extraction. Extraction was evaluated according to key factors including the number of compression-decompression cycles, compression pressure, sample amount, moisture, and pressurizing gas type. The heightened extraction performance was explained by cyclic changes in gas solubility during repetitive compression and decompression steps, which introduce mechanisms to fragment sediment aggregates resulting in increased contaminant exposure and extraction.
Z Zhao, JWC Wong

Biosurfactants from Acinetobacter calcoaceticus BU03 enhance the solubility and biodegradation of phenanthrene

Environmental Technology, 2009, Vol 30, Iss 3, pp 291-299

A thermophilic bacterial strain, Acinetobacter calcoaceticus BU03, with a biosurfactant-producing capability, was isolated from petroleum-contaminated soil with an improved procedure which employed the solubilization of polycyclic aromatic hydrocarnons (PAHs), i.e. Naphthalene in agar plate, as a selection criterion. Crude biosurfactant was recovered from the culture of BU03 by extraction with n-hexane, and its properties were investigated. Biosurfactants from A. Calcoaceticus BU03 constitute a thermo-stable mixture, composed of different agents with surface activities. At their critical micelle concentration (CMC) of 152.4 mg L-1, the crude biosurfactants produced from A. Calcoaceticus BU03 decreased the air-water surface tension to 38.4 mN m(-1). In thermophilic conditions, the emulsifying activity is 2.8 times that of Tween 80. The effects of the biosurfactants produced by A. Calcoaceticus on the solubility and biodegradation of PAHs were investigated in batch systems. Biosurfactants produced by A. Calcoaceticus BU03 at 25 times their CMC significantly increased the apparent aqueous solubility of phenanthrene (PHE), pyrene (PYR) and benzo(a) pyrene (B[a] P) to 54.3, 6.33 and 2.08mg L-1, respectively. In aqueous system, the biosurfactants at concentrations of 0.5 CMC and 1 CMC slightly enhanced the biodegradation of PHE by a consortium of PAH-degrading microrganisms. Results indicate that biosurfactants from A. Calcoaceticus BU03 have potential to enhance the removal of PAHs from contaminated sites.

YS Jung, WT Lim, JY Park, YH Kim

Effect of pH on Fenton and Fenton-like oxidation

Environmental Technology, 2009, Vol 30, Iss 2, pp 183-190

The lifetime of H2O2 is an important factor in the feasibility of Fenton's reaction for soil and groundwater remediation. The lifetime of H2O2 was evaluated in Fenton's reaction and Fenton-like reactions with haematite and magnetite. H2O2 was more stable in the Fenton-like reaction than in the Fenton's reaction. The lifetime of H2O2 was also highly affected by the solution pH, and a pH buffered acidic condition was preferred. Fenton's reaction and Fenton-like reaction were tested for phenanthrene adsorbed on sand. Fenton-like reaction and acidic condition showed better degradation rates in comparing with those of Fenton's reaction and unbuffered systems. The dissolved iron species were measured in the Fenton's reaction, and Fenton-like reaction with haematite as a function of pH. In the presence of H2O2, ferric iron was the major dissolved iron species and the pH buffered to acidic condition maintained relatively high levels of dissolved iron in the aqueous solution. The higher iron concentration in the solution contributed to effective production of hydroxyl radical and degradation of organic contaminants.

.0S Bayen, J Buffle

Hollow-fibre liquid-phase microextraction of polychlorinated biphenyls: dynamic aspects and analytical challenges associated with their speciation

International Journal of Environmental Analytical Chemistry, 2009, Vol 89, Iss 4, pp 277-292

In the present article, the hollow-fibre liquid-phase microextraction of polychlorinated biphenyls (PCBs) was conducted under non-equilibrium conditions, to investigate the bioavailability of PCBs in natural waters. The study was conducted for 12 PCB congeners (log K-ow ranging from 5.2 to 8.2) in the ng L-1 range. This appeared as a major challenge since aqueous solutions in this concentration range tend to evolve rapidly due to adsorption of PCBs on glass walls. The average aqueous diffusion layer was measured to be 43 +/- 2 mu m at 500 rpm. Aqueous diffusion coefficients of PCBs estimated from experimental data were found to be about two times lower than those predicted by the Hayduk-Laurie equation, possibly due to the underestimation of the molar volume of PCBs, the aggregation of PCBs in the aqueous phase, or a decrease of the actual aqueous concentration during the time of extraction. The presence of Aldrich humic acid (AHA) in the solution decreased, as expected, the mass transfer of PCBs to the fibre, but the flux was not linked either to the total or to the free PCB concentration. This suggests a semi-labile behaviour for the AHA-PCB complex, which was confirmed by the effect of stirring speed on the amount of PCBs extracted in the presence and in the absence of AHA. The whole of these observations suggests that diffusion in solution is not only one of the limiting process for the extraction of PCBs but also supports the need for more experimental data to understand in detail the mechanism of extraction of hydrophobic compounds, and their bioavailability in the presence of aquatic complexants.

M Saha, A Togo, K Mizukawa, M Murakami, H Takada, MP Zakaria, NH Chiem, BC Tuyen, M Prudente, R Boonyatumanond, SK Sarkar, B Bhattacharya, P Mishra, TS Tana

Sources of sedimentary PAHs in tropical Asian waters: Differentiation between pyrogenic and petrogenic sources by alkyl homolog abundance

Marine Pollution Bulletin, 2009, Vol 58, Iss 2, pp 189-200

We collected surface sediment samples from 174 locations in India, Indonesia, Malaysia, Thailand. Vietnam, Cambodia. Laos, and the Philippines and analyzed them for polycyclic aromatic hydrocarbons (PAHs) and hopanes. PAHs were widely distributed in the sediments, with comparatively higher concentrations in urban areas (Sigma PAHs: similar to 1000 to similar to 100000 ng/g-dry) than in rural areas (similar to 10 to similar to 100 g-dry), indicating large sources of PAHs in urban areas. To distinguish petrogenic and pyrogenic sources of PAHs, we calculated the ratios of alkyl PAHs to parent PAHs: methylphenanthrenes to phenanthrene (MP/P), methylpyrenes + methylfluoranthenes to pyrene + fluoranthene (MPy/Py), and methylchrysenes + methylbenz[a]anthracenes to chrysene + benz[a]anthracene (MC/C). Analysis of source materials (crude oil, automobile exhaust, and coal and wood combustion products) gave thresholds of MP/P = 0.4, MPy/Py = 0.5, and MC/C = 1.0 for exclusive combustion origin. All the combustion product samples had the ratios of alkyl PAHs to parent PAHs below these threshold values. Contributions of petrogenic and pyrogenic sources to the sedimentary PAHs were uneven among the homologs: the phenanthrene series had a greater petrogenic contribution, whereas the chrysene series had a greater pyrogenic contribution. All the Indian sediments showed a strong pyrogenic signature with MP/P approximate to 0.5, MPy/Py approximate to 0.1, and MC/C approximate to 0.2, together with depletion of hopanes indicating intensive inputs of combustion products of coal and/or wood, probably due to the heavy dependence on these fuels as sources of energy. In contrast, sedimentary PAHs from all other tropical Asian cities were abundant in alkylated PAHs with MP/P approximate to 1-4, MPy/Py approximate to 0.3-1, and MC/C approximate to 0.2-1.0, suggesting a ubiquitous input of petrogenic PAHs. Petrogenic contributions to PAH homologs varied among the countries: largest in Malaysia whereas inferior in Laos. The higher abundance of alkylated PAHs together with constant hopane profiles suggests widespread inputs of automobile-derived petrogenic PAHs to Asian waters.
P Arulazhagan, N Vasudevan

Role of a moderately halophilic bacterial consortium in the biodegradation of polyaromatic hydrocarbons

Marine Pollution Bulletin, 2009, Vol 58, Iss 2, pp 256-262

PAHs are ubiquitous pollutants in the environment, and most high molecular weight PAHs cause mutagenic, teratogenic and potentially carcinogenic effects. While several strains have been identified that degrade PAHs, the present study is focused on the degradation of PAHs in a marine environment by a moderately halophilic bacterial consortium. The bacterial consortium was isolated from a mixture of marine water samples collected from seven different sites in Chennai, India. The low molecular weight (LMW) PAHs phenanthrene and fluorine, and the high molecular weight (HMW) PAHs pyrene and benzo(e)pyrene were selected for the degradation study. The consortium metabolized both LMW and HMW PAHs. The consortium was also able to degrade PAHs present in crude oil-contaminated saline wastewater. The bacterial consortium was able to degrade 80% of HMW PAHs and 100% of LMW PAHs in the saline wastewater. The strains present in the consortium were identified as Ochrobactrum sp., Enterobacter cloacae and Stenotrophomonas maltophilia. This study reveals that these bacteria have the potential to degrade different PAHs in saline wastewater.
F Melville, LE Andersen, DF Jolley

The Gladstone (Australia) oil spill - Impacts on intertidal areas: Baseline and six months post-spill

Marine Pollution Bulletin, 2009, Vol 58, Iss 2, pp 263-271

In January 2006, 25 tonnes of heavy fuel oil spilled into the Port of Gladstone in Queensland, Australia, from the breached hull of a bulk carrier ship. While approximately 18 tonnes of the oil was recovered, a certain amount of oil was deposited in the intertidal areas of Port Curtis leaving a highly visible, viscous residue. The objectives of this research were to assess the short-term (one month post-spill) and medium-term (six months post-spill) impacts on the intertidal habitat. Sediment PAHs and metal concentrations, mangrove communities and intertidal macroinvertebrates were assessed at oil impacted sites. Adjacent sites which were not visibly impacted and reference sites which were located outside the recorded distribution of the oil spill. At one month post-spill, highest PAH concentrations were found at the impacted sites, with concentrations of some PAHs exceeding Australian and New Zealand sediment quality guidelines (SQG) [ANZECC/ARMCANZ, 2000. Sediment Quality Guidelines. Australia and New Zealand Environment and Conservation Council and Agriculture and Resource Management Council of Australia and New Zealand I. However, by six months post-spill PAH concentrations had significantly decreased. PAH concentrations tended to be higher in the back (upper) intertidal zone than at the front of the mangrove stand, and sediment cores indicated that PAH contaminants had remained in the top 4 cm of the sediment. These results indicate that the overall decreased PAH concentrations are likely to be due to evaporation, photoxidation and tidal flushing of the residual oil in these impacted sites. During the initial survey, the impact site contained very few or no crabholes in the high intertidal area, indicating a low crab density in comparison to reference sites. However, at six months post-spill mangrove crab communities appeared to be fully recovered with crabhole densities in impact sites similar to reference sites. While little immediate impact was evident on mangrove parameters, significantly higher seedling mortality and defoliation was apparent at six months post-spill, particularly in the upper intertidal zone. Intertidal macrobenthic communities did not appear to be impacted, either immediately or at six months post-spill. Monitoring of these oil impacted intertidal areas will continue to examine the long-term impacts/recovery from the oil spill..
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Novel Metabolites of Amodiaquine Formed by CYP1A1 and CYP1B1: Structure Elucidation Using Electrochemistry, Mass Spectrometry, and NMR

Drug Metabolism and Disposition, 2009, Vol 37, Iss 3, pp 571-579

An aldehyde metabolite of amodiaquine and desethylamodiaquine has been identified. The aldehyde was the major metabolite formed in incubations with two recombinantly expressed human cytochromes P450 (rP450s), namely, CYP1A1 and CYP1B1. The aldehyde metabolite was also formed, to a lesser extent, in both human and rat liver microsomes. When comparing results from incubations with liver microsomes from 3-methylcholanthrene-treated rats (inducing CYP1A1 and CYP1B1) with those from noninduced rats, a 6-fold increase of the aldehyde metabolite was observed in the rat liver microsomes after 3-methylcholanthrene treatment. The metabolic oxidation was mimicked by the electrochemical system, and the electrochemical oxidation product was matched with the metabolite from the in vitro incubations. The electrochemical generation of the aldehyde metabolite was repeated on a preparative scale, and the proposed structure was confirmed by NMR. Trapping of the aldehyde metabolite was done with methoxyl amine. Trapping experiments with N-acetyl cysteine revealed that the aldehyde was further oxidized to an aldehyde quinoneimine species, both in the rP450 incubations and in the electrochemical system. Three additional new metabolites of amodiaquine and desethylamodiaquine were formed via rCYP1A1 and rCYP1B1. Trace amounts of these metabolites were also observed in incubations with liver microsomes from 3-methylcholanthrene-treated rats. Tentative structures of the metabolites and adducts were assigned based on liquid chromatography/ tandem mass spectrometry in combination with accurate mass measurements.
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Polycyclic Aromatic Hydrocarbons from Asphalt Binder: Extraction and Characterization

Journal of the Brazilian Chemical Society, 2009, Vol 20, Iss 2, pp 222-228

The asphalt binder, derived from petroleum, commonly employed in road paving contains PAHs and a variety of other aliphatic and aromatic compounds. PAHs are pollutants that can induce health problems. This work aims to extract and characterize the PAHs in samples of asphalt binder and its concentration. Matrix solid phase dispersion was used as a technique for extraction of the PAHs. Characterization was performed employing gas chromatography and scanning tunneling microscopy. Fifteen of the priority PAHs listed by USEPA (United States Environmental Protection Agency), as well as coronene, were found in the binder samples.

K Benhabib, RM Town, HP vanLeeuwen

Dynamic Speciation Analysis of Atrazine in Aqueous Latex Nanoparticle Dispersions Using Solid Phase Microextraction (SPME)

Langmuir, 2009, Vol 25, Iss 6, pp 3381-3386

Solid phase microextraction (SPME) is applied in the dynamic speciation analysis of the pesticide atrazine in an aqueous medium containing sorbing latex nanoparticles. It is found that the overall rate of extraction of the analyte is faster than in the absence of nanoparticles and governed by the coupled diffusion of free and particle-bound atrazine toward the solid/sample solution interface. In the eventual equilibrium the total atrazine concentration in the solid phase is dictated by the solid phase/water partition coefficient (K-sw) and the concentration of the free atrazine in the sample solution. These observations demonstrate that the nanoparticles do not enter the solid phase. The experimental data show that the rate of release of sorbed atrazine from the latex particles is fast on the effective time scale of the microextraction process. A lability criterion is derived to quantitatively describe the relative rates of these two processes. All together, the results indicate that SPME has a strong potential for dynamic speciation analysis of organic compounds in media containing sorbing nanoparticles.

YY He, XC Wang, PK Jin, B Zhao, XY Fan

Complexation of anthracene with folic acid studied by FTIR and UV spectroscopies

Spectrochimica Acta Part A - Molecular and Biomolecular Spectroscopy, 2009, Vol 72, Iss 4, pp 876-879

Toxicity and transformation process of PAHs is strongly depended on the interaction between PAHs and the coexisting compounds. Complexation between folic acid (FA) and a typical PAH, anthracene, was investigated using FIR and UV spectra. Appearance of a new IR band at 2362 cm(-1) demonstrates that NH2-C=N(1)- moiety on pterin (PT) ring in FA is protonated when anthracene is introduced. The shift of the characteristic IR band of the PT ring and the emergence of two charge transfer bands at 254 nm and 246 nm in UV difference spectra show the presence of pi-pi complexation between folic acid and anthracene. These experiments confirm that anthracene could combine with the pterin ring of folic acid through pi-pi donor-acceptor interaction (EDA) and induce the protonation process in FA upon strengthening electron accepting ability of PT ring.
