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Abstract

Aiming to study the numeration ,isolation and identification of sulfur reducing
bacteria (SRB) from cooling system of General State of Fertilizers Company Southern
Region (GSFC) in Basrah city was investigated . (108) samples of water were
collected from four sites of cooling system in addition treated water and raw water
that are collected from Shatt Al-Arab river during the period September 1999-

may2000.

The most probable number method was employed in counting the total number of
SRB by using liquid (APl ) media , the result showed that the total SRB numbers in
cooling water system is more than that observed in treated water samples .

Furthermore, the high percentage of spore forming sulfate reducing bacteria was
(61%) in treated water while in station In-A was ( 26%).

An arbitrary desecrated apparatus was designed which is necessary for SRB growth
by removing of oxygen from nitrogen gas the nitrogen gas was passed through a
heated copper coil containing a copper powder . Also carbon dioxide was provided
by this apparatus.

By means of rolling tube method isolated of pure sulfate reducing bacteria was obtain
by using solid (API) media supplemented with oxygen reducing agent and which was
saturated with C2 and N2 gases , the bacteria was identified according to Bergy
,manual of systematic bacteriology (1994) . Three genus of SRB were detected for
the first time in Iraq , i.e Desulfobulbus , Desulfobacterium and Desulfotomaculum
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two spices of the third genus were also identified D , geothermicum
thermoacetoxideans

JALAAAS‘

and D.

488 ) iyl J\J ¢ dmyd\

2- APHA (1985). Standard Methods for the examination of water and waste water
16™ American Public Health association Washington.

3-

Badziong, W., Tauer, R.K. and Zeikus,J.G. (1978). Isolation and
characterization of Desulfovibrio growing on hydrogen plus sulfate as
the sole energy source. Arch. Microbiol. 116: 41-49.

Battersby, N.S.; Stwart, D.J and Sharma, A. P.(1985).Micrological
Problems in the offshore oil and industries. APPI. Bacteiol. 227-235.

Campbell, L.L. and Posgate, J.R. (1965). Classification of the spore
forming sulfate reducing bacteria. Cited by: Star, M.P; Slop, H.;
Truper, H.G.; Balows, A. and Schlegl, H.G. (ed). The Prokaryotes a
handbook of habitates, isolation and identification of bacteria. Vol.2.
Berlin. Springer-Verlage.

Canfield, D.E. and Raiswell. (1990). The evolution of the sulfur cycle.
American. J.of.Sc. 299: 697-723.

Cord- Ruwisch,R; Kilcinitz, w. and Widdle, F. (1987). Sufate-
Reducing Bacteria and their activities in oil production. J. Pet.
Technol. 10: 97-106.

Crolet, J.L.; Daumas, S. and Magot, M. (1993). PH regulation by
sulfate reducing bacteria. National Association Corrosion Engineers
(NACE). Housteon. Texas, 93, paper: 1-18.

Cypionka, H.; Widdle, F. and Ptenning, N. (1985). Survival of sulfate
reducing bacteria after oxygen stress, and growth in sulfate- free
oxygen sulfide gradients. FEMS Ecol. Microbiol. 31: 39-45.

Dethiosulfovibrio Peptidovorans gen. Nov.




Diala , Jour , Volume, 39, 2009

10- Finster, K., Coates, J.D.; Liesack, W. and Pfenning, N. (1997).
Desulformonas thiophila sp. Nov., a new obligately sulfure- reducing
bacterium from noxic fresh water sediment. Bacteriol. 47: 754-758.

11- France, F.P. and Lutterbath, M.T. (1996). Variation in sessile
microflora during biofilm formation on ALSA- 304 Stainless steel
coupons. J. Microbiol. 17: 6-10.

12- Hamilton. W.A. (1985). Sulfate reducing bacteria and an aerobic
corrosion. Annu. Rev. Microbiol. 39:195-217.

13- Hardy, J.A. (1981). The enumeration isolation and characterization of
sulfate- reducing bacteria from north sea water. AOOI. Bacteriol. 51:
505-516.

14- Holt, J.G.; Krieg, N.R.; Sneth, P.H.; Staley, J.T and Williams, S.T.
(eds). 994. Bergeys Manual of determinative Bacteriology. 9™ ed.
Williams and Wikins.

15- Hungate, R.E. (1969).A role tube method for cultivation of strict
anaerobes. In: Norris, J.R.; Ribbons, D.W. (eds). Method in
Microbiology. Vol. 313. London, New York, Academic press.

16- Magot, M.; Ravot, G; Campaignolle, X.; Ollivier, B.; Patel, B.K.C;
Fardeau, M.L.; Thomas, P.; Crolet, J.L. and Garcia, J.1. (1997).

17- SP. Nov., a new anaerobic slightly Halophlic, thiosulfate- reducing.
Bacterium from corrding offshore oil wells. J. Syst. Bacterio. 47: 818-
824.

18- Mahmoad, M. N.; Abdel- Samie, M.E.; EI-Mokadem, M.T.; Abdel-
Raheim, S.S. and Ghazy, E.A. 2008. Development of biofilm (bf) on
mild steel surfaces immersed in Suez Gulf Sea water. J. of.
APPI1.Sc.Res. 4: 1799-1804.

19- Mara, D.D. and William, D.J.A. (1970). The evaluation of media used
to enumerate sulphate reducing bacteria. APPI. Bact. 33: 543-552.

20- Mcinerney, M.J and Sublette, K.l. (1997). Petroleum microbiology.
Biofouling, Sourcing and improved oil recovery. In Hurst. C.J,;
Kundsen, G.R., Mcinerney, M.J.; Stet2-enbach, L.D. and Walter,
M.V. (ed). Manual of environmental microbiology. ASM Press.
Washington, D.C. pp. 600-607.

21- Pelezar, M.J.; Reid, R.D. and Cham, E.C.S. (1982). Microbiology, 4™
ed. McGraw Hill, Inc. New York.



Diala , Jour , Volume, 39, 2009

22-

23

25-

26

27-

29

30-

31-

Perry, JJ. and Staley, J.T. (1997). Microbiology: Dynamic and
Diversity, Har count Brace Publishers, New York, London, Sydney,
Tokyo, 911 pp.

Pfenning, N; Widdle, F. and Truper, H.E. (1981). The dissimilatory
sulfate Reducing Bacteria. In: Starr, M.P.; Slop, H.; Truper, H.G.;
Balows, A. and Schlegel, H.G. (eds). The Prokaryotes, a handbook of
habitates, isolation and identification of bacteria, vol.2. Berlin,
Springer- Verlage. 926-940.

Post gate, J.R., and Campbell, I.L. (1966). Classification of
Desulfovibrio species. The non sporulating sulfate reducing bacteria-
Rev. Bacteriol. 30: 732-738.

Rabus, R.; Fukui, M.; Wilkes, H. and Widdle, F.(1996). Degradative
capacities and RNA- targeted Whole-cell hybridization of sulfate
reducing bacteria in an anaerobic enrichment culture utilizing
Alkylbenzens from crude oil. APPI. Environ-Microbiol. 62:3605.

Robinson, M. and Kilgallon. (1994). Hydrogen embrittlement of
cathodically protected high strength, low alloy steels exposed to
sulfate reducing bacteria. Corrosion. 50: 626-635.

Rooney- Varga, J.N.; Genthner, B. R. Devereus, R.; Willis, S.G.,;
Friedman, S.D. and Hines, M. E. (1998). Phylogentic and
Physiological diversity of sulphate reducing bacteria isolated from a
salt marsh sediment. APPI. Microbial. 21: 557-568.

Rozanova, E.P.; Galushko, A.S. and Ivanova, A.E. (1991).
Distribution of sulfate reducing bacteria utilizing lactate and fatty acid
in anaerobic ecotypes of flooded Petroleum reservoirs. Microbiol. 60:
251-256.

Sanders, P.F. (1988). Monitoring and Control of sessile microbes:
Cost effective way to reduce microbial corrosion. In Sequcira, C.A.C.
and Tiller, A.K.(ed). Microbiol corrosion. Elsevier Applied. Science.
London and New York. Pp. 191-232.

Sass, H.G.; Cypionka, H. and Babenzien, H. (1997). Vertical
distribution of sulfate reducing bacteria at the oxic- anoxic interface in
sediment of the oligotrophic lacke. Stechlin- FEMS Ecol. Microbiol.
22: 245-255.

Taras, M.J. (1961). Water analysis. Hopkins. O.C.1.J.Am. water works
Ass. Pp. 2483-2484.



Diala , Jour , Volume, 39, 2009

32- Teske, A; Wawer, C.; Muyzer, G. and Ramsing, N. 1996. Distibution
of sulfate Reducing Bacteria in Stratified Fjord (Mariager Fjord,
Denmark) as evaluated by most- proble number count and denatured
gradient gel electrophoresis of PcR- Amplifled ribosomal DNA
Fragments. Applied. And Environ. Microbio. 62: 1405-1415.

33- Vogel, A.l. (1996). A textbook of Practical organic chemistry. 3th.
London.

34- Widdle, F. and Pfennig, N. (1977). A new anaerobic, Sporin, acetate
oxidizing sulfate Reducing bacterium, Desulfotomaculum (emend)
acetoxidans. Cited by Starr, M.P.; Slop,H.; Truper, H.; Balows, A.,
and Schlegl, H.G. (eds.). The prokaryotes a handbook of habitates,
isolation and identification of bacteria. Vol. 2 Berlin, Springer
Verlage.

35- Widdle, F. (1988). Microbiology and ecology of sulfate- Reducing
Bacteria. In: A.J.B. Zchnder, Biology of anaerobic microorganisms.
John Wiley and Sons, New York, pp. 469-585.

36- Widdel. F. (1992). Microbiol corrosion. In: Finn, R. K.; Prave, P.;
Schlingman, M.; Crueger, W.; Esser, K.; Thauer, R. and Wagner, F.
Biotechnology focus 3, fundementals, Application, information (ed.).
Oxford Press. New York pp. 216-299.



