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Fig. 1 Electron micrograph of strain SC-2(8500x).
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Fig.2 The effect of temperate and pH on the growth of strain SC-2.
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Fig.3 The effect of salinities on the growth of strain SC-2.
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Fig.4 Phylogenetic tree based on 1456 bp-fragment of 16S rDNA sequences. The tree rooted with Petrotoga miotherma was constructed by the
neighbor-joining method with bootstrap values calculated from 1000 trees. The numbers at each clustering node indicate the percentage of bootstrap
supporting, and in the brackets after each bacterial name are16S rDNA accession numbers in GenBank. (Bar, 2%sequence divergence; T, type strain).
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Fig. 5 Gas chromatograms of end products from glucose at pH 7.0
and 8.0. Retention time of ethanol is 1.42—1.49 min, and retention
time of acetate is 2.7—2.8 min.
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Fig. 6 The effect of different initial pH on end products.
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Table 1 Fermentation and products from different carbon sources
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end products

Different carbon sources

/(mg/L) Maltose  Cellobiose ~ Xylose Glucose  Starch
Ethanol 6.8 29.4 18.2 11.3 20.5
Acetate 79.5 111.5 144.6 108.9 181.7
Propionate 9.7 9.0 12.6 32.4 17.1
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Fig. 7 The effect of Yeast extract on strain SC-2.
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Fig. 8 The effect of exogenously added ethanol(V/V)on the
growth of strain SC-2.
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3% pH NaCl 11426"
4%, G+C mol%
3 SC-2  AIP505.99" G+C
wWv mol% 2
(1) T. mathranii T. mathranii SC-2
subsp. mathranii  T. mathranii subsp. alimentarius DNA
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Table 2  Characteristics differentiating strain SC-2 from most closely strains

h o T. mathraniisubsp. T. mathranii subsp. alimentarius!'*!

aracteristics i T[12]

8C-2 mathranii 11426 AIP 505.99" AIP 504.99 AIP 431.03

Gram staining - \% - - -
Spores Terminal Terminal No spores No spores No spores
Optimal growth
temperature/ 70 70~75 55~60 ND ND
Optimal pH 6.5 7.0 ND ND ND
Generation time/min 65 74 ND ND ND
Growth in presence of ethanol:

1%

2%

4% w w w -
(G+C)mol% 30.8 37 31.5 ND 32.3

Isolated from oil-production water

Hot spring in Iceland

Canned meat Canned meat Fermented milk

. positive; —. negative; V. variable; w. weak reaction; ND. not determined.
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Isolation and characterization of Thermoanaerobacter mathranii SC-2 from
oil-field water

Xia Li 1, Lei Cheng 1, Weidong Wang 2, Yu Deng 1, Xiaobo Yin 1, Hui Zhang *

('Biogas Institute of Ministry of Agriculture, Chengdu 610041, China)
(*Qil Production Technology Research Institute, Shengli Qilfield Co., Ltd, Dongying 257000, China)

Abstract: [Objective] We studied physiological, biochemical properties and metabolites of Thermoanaerobacter mathranii SC-2
from oil-field water in Shengli oilfield. [Methods] Strain SC-2 was isolated by Hungate anaerobic technique. Through physiologi-
cal, biochemical and phylogenetic analysis, the strain was identified. Metabolites were analyzed by gas chromatogram. [Results]
The cells were Gram-negative, rod-shaped, spore-forming. Growth was observed in the temperature range from 40 to 75
(optimum 70 ) and pH range from 5.5 to 9.5 (optimum 6.5). The isolate grew in the presence of 0%~5% NaCl with an optimum
without NaCl at pH 7.0 and 65 . Strain SC-2 used many carbohydrates as carbon sources, including glucose and xylose. Metabo-
lites of glucose were ethanol, acetate, propionate, lactate, CO, and H,. Based on 16S rDNA studies, strain SC-2 was most close to T.
mathranii subsp. mathraniil1246" with 99.85% similarity. More ethanol and acetate were produced at initial pH 8.0 than yields at
other pH. Yeast extract could significantly increase ethanol and acetate yields. In addition, ethanol (4%) added in the medium ob-
viously inhibited its growth. [Conclusion] Strain SC-2 was extremely thermophilic, halotolerant anaerobe.

Keywords: thermophilic anaerobic bacterium; identification; ethanol producing and acetate producing characteristics
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