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Abstract: We studied cutinase production from short-chain organic acids by Thermobifida fusca WSH03-11 to evaluate the
possibility of converting municipal sludge to high value-added products. The optimum organic acid (8.0 g/L) and nitrogen source (1.5
g/L) concentrations were determined by the single factor experiments with butyric acid, propionic acid and acetic acid as the carbon
sources. When lactic acid was used as the carbon source, the optimum organic acid (3.0 g/L) and nitrogen source (1.0 g/L)
concentrations were obtained. Cutinase production by 7. fusca WSHO03-11 was further improved with butyric acid (by 31.0%),
propionic acid (by 13.3%), acetic acid (by 43.8%) and lactic acid (by 73.2%) as carbon source, respectively, with the optimized cutin
concentrations. Among these four short-chain organic acids, the average specific consumption rate of acetic acid was the highest,
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higher than that of propionic acid 1.3-folds, butyric acid 2.0-folds and lactic acid 2.2-folds. The highest cutinase activity reached 52.4
u/mL with butyric acid (8 g/L) as the sole carbon source, higher than that of lactic acid (3 g/L) 1.7-folds, acetic acid (8 g/L) 2.5-folds
and propionic acid (8 g/L) 3.2-folds. The yield of cutinase activity on lactic acid (12.70 u/mg) higher than that of butyric acid
1.4-folds, propionic acid 3.0-folds and acetic acid 3.8-folds. 7. fisca WSHO03-11 consumed acetic acid firstly in mixed acids carbon
sources, and the consumption of butyric acid was inhibited. Further studies indicated that the consumption rate of butyrate was
decreased by 66.7% in the presence of 0.5 g/L acetic acid in the mixed acids. This was the first report concerning the production of
cutinase by T. fusca with mixed organic acids as the carbon sources. The results presented here provided a novel and efficient
approach to produce high value-add products from municipal sludge, and also established a foundation for the industrial production
of cutinase by T fusca WSH03-11 with cheap carbon sources from the processing of municipal sludge.
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Fig. 2 Effect of nitrogen element concentration on the T. fusca WSH03-11 growth and cutinase production
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HBu: butyric acid; HPr: propanoic acid; HAc: acetic acid; HLa: lactic acid
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Fig. 4 Time course of biosynthesis of cutinase by T. fusca WSHO03-11 with single short-chain organic acids
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Table 2 Comparison of parameters in batch cutinase production under diverse short-chain organic acids
Results
Parameter
HBu HPr HAc HLa
Initial acids concentration/ (g/L) 8.0 8.0 8.0 3.0
Fermentation time/ h 48 48 32 36
Maximum dry cell weight/ (g/L) 6.9 2.2 6.5 3.3
Maximum cutinase activity/ (u/mL) 52.4 145 21.0 31.7
Maximum acids consumption rate/ [g/(L-h)] 0.076 0.089 0.120 0.069
Average specific acids consumption rate/ (h™) 0.027 0.043 0.054 0.025
Average specific growth rate/ (h™) 0.061 0.084 0.026 0.045
Average specific cutinase production rate/ [u/(mg-h)] 0.306 0.177 0.223 0.255
Biomass yield on acids/ (g/g) 1.17 0.75 0.95 2.73
Yield of cutinase activity on acids/ (u/mg) 9.36 4.23 3.40 12.70
Biomass productivity/[g/(L-h)] 0.128 0.195 0.081 0.125
Cutinase productivity/[u/(mL-h)] 1.091 0.303 0.658 0.882
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Fig. 6 Time course of biosynthesis of cutinase by T. fusca WSHO03-11 with mixed short-chain organic acids
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