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Abstract

Abstract

Lactic acid is one of the three important organic acids, which has been widely
used in many fields. In recent years, with the applications of lactic acid and its
derivatives continuously expanding, there is exponential growth in demand for lactic
acid. However, the raw material costs is the bottle neck of the development of
traditional lactic acid fermentation industry based on glucose and starch.The cost can
be significantly reduced when using raw glycerol.

In this paper, industrial raw glycerol was used for the production of lactic acid by
Lactobacillus pentosus R3-8.

This paper is divided into three parts: the metabolic evolution of strain, the
improvement of cells growth and lactic acid fermentation by immobilized cells in
fibrous bed bioreactor. Results are as follows:

1. Application of metabolic evolution to enhance cells growth and lactic acid
production of Lactobacillus pentosus by adding high concentration raw glycerol and
lactic acid to the fermentation media. Growth curves indicated that the strain could
tolerate up to 130 g/L of raw glycerol or 20 g/L of lactic acid.

2. The additation of different kinds of metal ions with different concertrations to
the media was studied to enhance cells growth and lactic acid production of strain,
Growth curves and batch cultures indicated that the addition of 10 mg/L Mn?*
promoted both cells growth and lactic acid production. The lactic acid concentration,
yield and productivity of batch culture were 46.4 g/L, 0.996 g/g and 0.48 g/L/h,
respectively. The results of batch cultures and fed-batch cultures indicated that
aqueous ammonia was more suitable for the pH adjustment during the lactic acid
fermentation, and the lactic acid concentration, yield and productivity of fed-batch
culture were 83.8 g/L, 0.978 g/g and 0.43 g/L/h, respectively.

3. Batch cultures, fed-batch cultures and repeated-batch cultures were studied by
immobilized cells of Lactobacillus pentosus in fibrous bed bioreactor. Results are as

follows:



Abstract

(1) Compared with free cells fermentation, the fermentation time was
significantly shortened in immobilized cells fermentation. The lactic acid
concentration, yield and productivity of batch culture were 50.7 g/L, 0.947 g/g in
immobilized cells fermentation, respectively. And the maximum productivity of lactic
acid was up to 1.83 g/L/h.

(2) 88.5 g/L lactic acid was obtained in fed-batch cultures by immobilized cells,
while the productivity was 0.50 g/L/h, and compared with free cells fermentation, the
concentration and productivity of lactic acid in immobilized cells fermentation were
increased by 5.6% and 16.3%, respectively.

(3) The fibrous bed bioreactor system performed well in the repeated-batch
fermentation, showing the endurance and stability of for long-term operation.

This work suggested the great potential of the fibrous bed bioreactor system in
the economical production of lactic acid at industrial scale.

Keywords: lactic acid; raw glycerol; Lactobaciilus pentosus; metabolic evolution;

immobilization
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Fig. 1-2 Reaction schemes to produce PLA
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