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Influence of Substrate Concentration on PHA Production Using Fermented

Sugar Cane as Substrate

CHEN Zhi-giang' , DENG Yi'?, HUANG Long', WEN Qin-xue', GUO Zi-rui'

(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology ( SKLUWRE, HIT), Harbin
150090, Chinaj 2. Architectural Design and Research Institute of Zhejiang University, Hangzhou 310027, China)

Abstract: PHA was a kind of biodegradable polymer produced by mixed microorganisms. In recent years, 3-stage PHA synthesis
process (including substrate hydrolysis, culture selection, and PHA synthesis) was commonly used for PHA production. In this kind of
process, culture selection is the key stage, which directly affects the PHA production efficiency. In order to deal with sludge bulking
occurred in the culture selection system, this paper analyzes the influence of substrate concentration on culture selection efficiency as
well as operation stability. Under different influent substrate concentrations of 560 mg-L~', 1120 mg-L™" and 1680 mg-L™", we
confirmed that influent substrate concentration( COD) of 1 120 mg-L ™" is the most suitable parameter for the bacteria enriching process
after a long period of time under short SRT. After 94 days of cultivation, we achieved 50% of PHA content, 0.7145 COD/COD of
PHA conversion rate and 0. 191 2 mg- (mg-h) =" of specific PHA storage rate at the end of batch tests with nutrient starvation. The
study also confirmed that glycogen level in cells has a close relationship with its PHA synthesis ability, which shows its potential to
predict the enrichment efficiency.

Key words : PHA ; mixed culture; sludge bulking; substrate concentration; glycogen
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Fig. 1 Flow chart for the three-step PHA production process by mixed microbial cultures
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