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The High Ethanol Tolerance in a Thermophilic Bacterium
Anoxybacillus sp. WP06

Hui Peng, Yi Gao, and Yazhong Xiao

School of Life Sciences, Anhui University, Hefei 230039, China

Abstract: Anoxybacillus sp. WP06 is a thermophilic (optimum temperature for growth, 60°C), facultative anaerobe. Strain WPO06 is
able to utilize a wide range of carbon sources such as glucose, xylose, arabinose, starch, maltose and sorbitol. Anaerobically, glucose
and xylose were fermented to ethanol as minor products. Unlike most thermophilic bacteria isolated to date, strain WPOG6 is tolerant
(maintained viability) to high ethanol concentrations up to 15% at 60°C. The growth rate was slightly inhibited at 8% ethanol. The
observation that strain WP06 exhibits higher tolerance of 15% ethanol at 60°C exploits the level of ethanol tolerance in thermophilic
bacteria. Strain WP06 may be candidate for mechanisms of ethanol tolerance in thermophilic bacteria.
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Fig. 1 Normal micrographs of strain WPQ6 at the
exponential growth phase
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Table 1 Substrates of strain WP06

Sugars utilized WP06
Galactose +
Sucrose +
Starch +
Lactose -
D-sorbitol +
Maltose +
Fructose +
Xylose +
Arabinose +
Glucose +

+: growth; -: no growth
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Fig. 2 Effect of temperature (a) and pH (b) on cell growth
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Fig. 3 Growth curve of strain WP06
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Fig. 4 Growth of strain WPO06 at different concentrations
of ethanol (from 0 up to 15%, V/V) at optimum growth
temperature of 60°C
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Table 2 Characteristics of strain WP06 and other potential thermophilic ethanologens

Characteristics

Strain

Fermentation

Aerobe or Gram staining Temperature pH optimum Ethanol tolerance end product
- o 0

anaerobe optimum (°C) %(VIV) ethanol (g/L)

WP06 Facultative + 60 9.0 15 0.3
anaerobe

Geobacillus thermoglucosidasius Facultative

M10EXGH anaerobe 60 7.0 10 0.4

Thermoanaerobacter BG1L1F! Obligate + 70 77 8.3 2.7
anaerobe

Thermoanaerobacter A10'? Obligate + 70 7.2 4.7 1.8
anaerobe

. Obligate
151 -

T. ethanolicus JW200 anaerobe \ 69 5.8~8.5 1.4 3.6

T. mathranii A3 Obligate v 70 7.0 5 0.8
anaerobe

T. brockii HTDA4! Obligate + 70 75 1 1.0
anaerobe

Clostridium Obligate

thermosaccharolyticum®® anaerobe 55 60 ND 5 02

C. thermocellum!® Obligate 62 65 6.4~7.4 5 0.7
anaerobe

+: Gram-positive; Gram-negative; V Gram-variable; ND No data

F 3 WP06 HEEERI B HLIBFIM = 1% REFERENCES

Table 3 Organic solvent tolerance in strain WP06

Organic solvent logPow WP06
Toluene 2.5 -
Benzene 2.0 -
Xylene 3.1 +
n-Butanol 3.7 -
Ethyl acetate 4.3 2
Isopropanol 4.3 +
Heptane 4.5 +
Acetone 5.4 +
Methanol 6.6 +

+: confluent growth; 4 some growth; —no growth
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