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ABSTRACT

In this study, Burkholderia sp. Yu-4 was cultured under phosphorus limitation, and sodium valerate was added as a PHBV

precursor. The purpose of this study is to explore the effects on the microbial growth and PHBV production. In a flask culture, as the

phosphorus concentration decreased, all of the biomass, final pH, and nutrient consumption decreased. The reason for this is that

disodium hydrogen phosphate and potassium dihydrogen phosphate in the medium play a role of buffer solution, thus providing a

more stable pH environment for microbial growth. First thought was to elevate the initial medium pH to extend the microbial

growth period. However, when the initial pH was elevated to 9.0, the strain didn’t grow well and hence didn’t completely

consume phosphorus in the medium. Burkholderia sp. Yu-4 was cultured under phosphorus limitation in a batch fermenter with a

pH controlled at 7.0. Results showed that, when the strain was cultured for 32 hours, the highest yields of the biomass and PHB were

10.1 and 3.89 g/L, respectively, and PHB accounted for about 38.5% of the biomass. The phosphorus in the culture was depleted at

48 h, and the system attained a status of phosphorus limitation. However, the residual nitrogen still existed at 120 h.To culture

Burkholderia sp. Yu-4 in a batch fermenter, sodium valerate (2.0 g/L) was added at 12 h, the strain grew steadily, and the HV

content reached the highest. Strain began to grow rapidly at 6 h, HB started to accumulate at 8 h, HV started to accumulate at 20 h,

phosphorus in the medium was exhausted at 64 h, and the system attained a status of phosphorus limitation. The highest yields of

HB and HV were 2.29 and 0.42 g/L, respectively, at 84 h, and HB was about 33.8% of the biomass, HV about 6.19% of the

biomass, HV was 15.5% of the total PHBV. To culture Burkholderia sp. Yu-4 in a batch fermenter, if sodium valerate (4.0 g/L) was

added at 6 h, the strain grew very slowly due to the inhibition of the high sodium valerate concentration. If sodium valerate (4.0 g/L)

was added at 20 h, the strain still didn’t grow well and started to decease gradually. This fact may be attributed to the aging of

bacteria cells, and the strain could not tolerate the high concentration of the organic salt. Therefore, the timing of adding the organic

salt and its concentration need to be examined in order to optimize the microbial growth.
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