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Continuous production of lactic acid with two-stage fermentation
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ABSTRACT

Lactic acid, an important organic acid, can be used as raw material for the production of
polylactate, which is biodegradable material in plastic industries. Therefore, a process for lactic acid
production has to be developed for increasing volumetric lactic acid productivity, in order to lower the
cost of lactic acid production. In this work, continuous fermentation of lactic acid from cassava starch
enzymatic hydrolysate using Lactococcus lactic 10-1 was investigated. With continuous single-stage
fermentation of lactic acid production, the volumetric productivity and residual glucose of 4.71 g/l h and
2.94 g/l, respectively were obtained at dilution rate, D = 0.81 h_1. In order to increase volumetric lactic
acid productivity with well utilizing of residual glucose in the first fermentor, a continuous production of
lactic acid by two-stage fermentation was studied. As a result, lactic acid productivity was increased to
5.69 g/l h and glucose was completely utilized at dilution rates of D, = 0.83 and D, = 0.62 h_1 in the first
and the second fermentors, respectively. This volumetric lactic acid productivity was 3.3 times higher

than that obtained from batch production of lactic acid fermentation (Q, = 1.82 g/l h).
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Table 1 Kinetic parameters obtained from two-stage fermentation.

*

Stage C, C, C, F % D Yields (g/g)  Q,
€4V (€:)) (€:4)) (Vh) () (h') Yxis  Ypis (glh)

I 3.52 0.77 5.19 0.62 0.75 0.83 0.14 0.95 4.30

] 0.01 1.54 7.44 0.62 1.00 0.62 0.22 0.64 1.39

* Volumetric productivity of lactic acid (Q,,) = D, (C,,-Cynq), N =1, 2

Table 2 Comparison of lactic acid production between batch and continuous fermentation.

cl C, C, Yields (g/g) Q,
Fermentation References
(g/) (g (g/) Yx/s Yp/s (g/l h)

Sirisansaneeyakul et

al., 2000a

Batch"’ 8.41 176 782 020 094 1.82

Sirisansaneeyakul et

al., 2000b

Single-stage” 885 045 582 012 0.87 4.71

Two-stage®  8.99 154 744 017 083 5.69* This study

“ Yield and volumetric productivity of lactic acid were calculated from 4.0 - 8.5 h of culture time.
® Continuous fermentation at steady state of D = 0.81 h'

@ Two-stage fermentation was carried out at steady state of D, = 0.83 h'1 and D, = 0.62 h'1.

" volumetric productivity (Q)=2Q,,,n=12
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Fig. 1 The production of lactic acid with two-stage fermentation.

Initial conditions : CSO= 8.99¢g/l, F=0.621h,V,=0.751,V,=1.00 I
Symbols o : Dry cell weighh Glucose, Lactic acid

Glucose, Lactic acid (g/1)

Glucose, Lactic acid (g/1)
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