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Production of L-Lactic Acid from Unsterilized Garbage in Semicontinuous Culture
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ABSTRACT; In order to obtain L-lactic acid in high optical purity efficiently, acidogenic fermentation is investigated in
semicontinuous culture with using unsterilized artificial garbage as a substrate. Reactors are kept under anaerobic
conditions and fed with the garbage approximately every 2 days. The effects of fermentation temperature (thermophilic
and mesophilic), pH (5 and 6) and hydraulic retention time (HRT of 20 and 10 days at pH 5, HRT of 10 and 5 days at pH
6) on composition of fermentation products are experimentally discussed in a series of operational conditions. Obtained
lactic acid concentrations in the thermophilic culture broth are around 20 g/L at pH 5 and over 40 g/L. at pH 6.
Especially, at 10 days HRT and pH 6, the yield of the lactic acid (based on initial sugar concentrations) is nearly 100 %.
Furthermore, the optical purity of L-lactic acid is maintained at more than 90 % under these operational conditions. In
contrast the lactic acid concentrations in the mesophilic culture broth are around 20 g/L. at pH 5 and below 10 g/L at pH 6. -
The optical purity of L-lactic acid is not constant but maintained below 20 % in this operation. )
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Table 1. Components of artificial garbage

class %" foodstuff %"
vegetables 50 cabbages 10
potatoes 10

carrots 10

radishes 10

celery cabbages 10

fruits 20 apples 25

coats of oranges 7.5
coats of banana 10

grain 20 rice 10
bread 25

noodles 7.5

meat 2.5 ground meats 2.5
sea food S fishes 3.5
fish bone 1.5

eggs 2.5 eggs 2.5

a: wet weight basis

Table 2. Characters of artificial garbage

Total Soluble
TS (g/L) 192 -
SS (g/L) 86 -
VTS (g/L) 184 -
TOC (g-C/L) 70.2 43.6
T-N (mg-N/L) 3940 1310
T-P (mg-P/L) 424 364
Sugar (g-glucose/L) 124 86
Protein (g-albumin/L) 33 5
pH 4.85 -

Mean values in this work.
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Table 3. Operational conditions

Thermophilic culture (55 °C) Run 1-0 Run 1-1 Run 1-2 Run 1-3 Run 1-4
' _Mesophilic culture (37 °C) Run 2-0 Run 2-1 Run 2-2 Run 2-3 Run 2-4
HRT (days) 45(3.5) 20 10 5
COD loading (g-COD/reactor-L/day)| 33.2 (42.6%) 5 10 20
pH 6(5% 5 6 6
Period (day) - 1-99 100-159 171222 223-288
Start-up Period (day) - 1-60 100-129 171-200 223-238

a: Each value is for Run 2-0

Run 1-0 and 2-0 were seed stock cultures. SRT were operated at twice as long as HRT in Run 1-0 and 3 times in Run 2-0.
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Fig. 3. Time courses of sugar conc. in the substrate and lactic
acid conc. in the mesophilic cultural broth (0; sugar, e; lactic

acid).
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Table 4. Summaries of a series of operational conditions

Thermophilic culture

Run I-1 Run 1-2 Run 1-3 Run 14

Mesophilic culture
Run 2-1 Run2-2 Run 2-3 Run2-4

LA conc. (g/L) 224 15.6 51.6 40.8 18.1 20.4 4.6 121
Yields of LA production (%) 34.6 24.1 100 82.3 27.1 320 89 245
Ratio of LA to total VFAs in culture broth (%)° 92.5 95.3 98.0 96.7 374 44.5 9.6 29.2
Ratio of LA to D-COD in culture broth 34.0 29.3 92.2 75.9 31.7 44.1 75 20.5

Averages in test periods
LA : lactic acid

a; Product yield was calculated as a percentage of the theoretical yield assuming 1 g lactic acid per 1 g ghucose.

b ; COD basis
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