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Optimization of Lactic Acid Production from Kitchen Refuses
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Statistical experimental design methods were employed to select the cultivation factors influencing lactic acid production
during the fermentation of kitchen refuses. Working volume and pH swings were identified as the main factors affecting
lactc acid production. Optimum pH swing was pH 7.8 and working volume was 125 mL in a 250 mL flask. Under
optimum condition, lactic acid was produced at 21.8 gfL, which was 6.2 times higher than produced during uncontrolled

fermentation.
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Figure 1. Central composite design for optimization of 2 factors for
the production of lactic acid in kitchen refuses fermentation.

* . Center point consists of 6 runs of flasks cuitured at (pH 7.0,
150 mL working volume) by independem flask culiivation. (Working
vol, (mL) -1.414; S50, -1; 80, Q; 150, 1, 220, 1.414; 250) (pH,
-1.414; 42, -1; 5.0, 0; 7.0, 1; 9.0, 1.414; 9.8)
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Figure 2, Time course of production of organic acids.
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Table 1. Plackett-Burman design for the production of lactic acid in kitchen refuses fermentation.

Real value of factor Cornbinations
Factor
" value ‘+’ value 1 2 3 4 15 6 7 8 9 10 13
pH swing' no control control + + + + - - 0 0 0
Working Vol. 50 mL 200mL - + + + + + - 0 0 0
Water addition (%) 1060 200 - - + + + - - 0 G 0
Temp. 30T 38C + - - + + + - - 0 0 0
Yeast extract 0 0.5% (wiw) - + - - + + + - 0 o] 0
Initial pH no titration 7 + - + - - + + - 0 0 0
‘+, -7 and ‘0’ levels indicate the higher, lower and medium levels, respectively, of a factor in that combination.

" pH control : NH;OH was added to control the pH at every 12 h.
~ Dastilled water was added 100% ~200% volume of the sample. Dry weight of the sample was 20% of the weight of sample,
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Table 2. Analysis of variance (ANOVA) for 2" polynomial regression.
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Source DF Seq S8 Adj SS Adj MS F P
Regression 5 108.756
. 108.756 21.7512 0.82 0.570
Linear 2 15.878
19.878 9.9390 0.38 0.699
Square 2 75.266
. 75.266 37.6328 1.43 0.302
Interaction 1 13.612
i 13.612 13.6124 0.52 0.496
Residual Error 7 184.719
. 184.719 26.3885
Lack-of-Fit 3 183.892
Pure E 4 0.827 183.892 61.2975 296.46 0.000
ure. Error .82
0.827 0.2068
Total 12 293.475

Figure 6. Effecis of pH and working volume(Wv) on the lactic
acid(output) production. (Working vol, (mL) -1.414; 50, -1; 80, 0;
150, 1; 220, 1.414; 250) (pH, -1.414; 4.2, -1; 5.0, 0, 7.0, 1; 2.0,

1.414; 9.8)
9 daa e A 1 e dRE B
Lac = 8.30 + 0.53pH - 1.49Wv- 150pH" -

3.10Wv* - 1.84pH - Wy (1)
Lac ; lactic acid concentration (gfL), Wv ; working volume
(mLf250 mL), pH ; pH of culture broth after NH,OH
addition
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