Oil Pollution

BIOREMEDIATION OF MARINE OIL SPILLS BY USING HYDROCARBONOCLASTIC BACTERIA
One of major pollution in the marine is due to oil spill- a release of oil that is dispersed across the ocean surface by wind, waves, and currents as an oil slick; this causes extensive ecological and environmental damage. Bioremediation based on biostimulation or bioaugmentation and use of microbial biotechnology are used to treat the oil spills and helps to overcome this problem. The paper entitled “Efficacy of intervention strategies for bioremediation of crude oil in marine systems and effects on indigenous hydrocarbonoclastic bacteria (HCB)” by McKew A.B, et al in the year 2007, explains about the bioremediation of marine oil spills by using HCB (Thalassolituus, Alcanivorax and Cycloclasticus).

The water samples were collected near the oil refineries from river Thames, and triplicates of 40ml vials were made comprising of 20 ml of sea water improved with 0.1%v/v forties crude oil with different combinations of nutrients such as nitrogen (N) and phosphorous (P) and HCB with carbon source such as tetradecane. Triplicate killed controls were samples to determine any hydrocarbon losses were abiotic. Both the samples were incubated in the orbital shaker at 12°C, and the samples were analysed in day 5, day 15 and day 30. Gas chromatography-mass spectrometric analyses were carried out with 6 ml of 1:1 concentration of hexane-dichloromethane, with an extraction efficiency of about 89%. The pellets were collected from the cells and the DNA was extracted in three stages, by using phenol-chloroform-isoamyl alcohol (25:24:1). The quantitative-PCR was carried out with primers based on the genes of the bacteria used. The threshold cycle value of 3.3 was set and the data were noted.

The samples were tested for nine different treatments, and the analyses revealed after 5 days, shows no significant hydrocarbon degradation occurred in the oil-only microcosms, even after the addition of nutrients there is no degradation. Addition of bio emulsifier shows a bit but not significant reduction of N-alkane concentrations. The microcosm, where the bacterium Alcanivorax was used along with the nutrient proved a degradation of 66% than other microcosms. The same observable conditions were noted in the sample after 15 days, but there was a significant degradation of n-alkane increased in all microcosms. In the oil-only microcosms, 40% of n-alkanes were degraded. Emulsifier addition has no effect on alkane degradation. Microcosms amended with nutrients and bioemulsifier shows greater significance of n-alkane degradation compared with day 5. After 30 days the degradation of n-alkane increased significantly about 70-85%, this was in all microcosms than in the oil only. Microcosms with the exception of those amended with bioemulsifier only, shows 56% of n-alkane degradation. Also the increase in the number of cells was found in the microcosms leading to the degradation of the hydrocarbons. Alcanivorax remained undetected in oil only and in NP+Thalassolituus microcosms, but were significantly greater in NP+bioemusifier and other microcosms.

The biostimulation or bioaugmentation can encourage the growth of HCB, and used to treat oil spills in marine water. Alcanivorax responded favourably to biostimulation treatments. Addition bio surfactants increase the bio availability and increase the rate of oil degradation. The unavailability of the nutrients and hydrocarbon- degrading bacteria was the limiting factors, and it has minimal effect on degradation process, so the degradation was significant in the long run in the microcosms. Bioaugmentation was early used effective process to remove oil spills, and more effective in degrading n-alkanes, branched alkanes and PAH. The most important and an effective bioremediation strategy could use A.borkumensis at the early stage of the oil spills. Addition of a non-PAH degrading bacterium enhances the degradation of PAH. Alcanivorax may enhance PAH degradation by utilizing the alkyl side-chains on methylated PAHs within the crude oil. Bioaugmentation with A. borkumensis at the early stages of an oil spill could be an important bioremediation strategy.

This article has proved very efficient biodegradation of marine oil spills under laboratory condition. But, in marine environment, it is very difficult to implement this method. Because in the marine environment oil spills are unpredictable. Oil pollution has reached most parts of the world. It is very difficult to produce more amounts of microbial inoculums for degrading the oil spills in the marine. But still, this method could be an initiative for future research, further it could be done by widening up this process of bioremediation.
