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Optimization of the Fermentation Medium
for Production of L-(+)-Lactic Acid
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Abstract: A detailed response surface methodology for L-( -+ )-lactic acid production by
lactobacillus casei was carried out to optimize the C/N ratio of the fermentation medium using the
experimental design. The first study tested two factors(organic nitrogen sources and inorganic
nitrogen sources)and one medium point was performed. The second factorial design was based on
surface response with four factors (glucose concentration, peptone concentration, NH, Cl
concentration, (NH,), HPO, concentration). The statistical analysis of the data obtained from
the factorial study showed that a C/N ratio of 12~ 13 and the glucose concentration of 120. 13
g/L, peptone concentration of 19. 342 g/L, NH, Cl concentration of 4 g/L, and (NH,), HPO,
concentration of 2. 010 g/L. were the optimal condition, with L.-(+)-lactic acid concentration as
high as 103 g/L obtained.
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Fig.1 Effect of organic nitrogen sources and concentrations on the production of lactic acid
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Fig. 2 Effect of peptone concentration on the production of lactic acid by by L. casei. (this experiment was performed with 2 g/L
(NH, ), HPO, )
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Fig. 3 Effect of inorganic nitrogen sources and concentrations on the production of lactic acid by L. casei. (this experiment was

performed with 15 g/L peptone as a basal nitrogen source)

3 , 15 g/L , . R
3(a) 3(b) s 3(b) NH,Cl (NH,), HPO,
3(a). s )
12:1~13:1, 2.2 , 1~3 4.
3(e) , 1
, (NH,),HPO, Tab.1 The design of factors of fermentation medium
,HPO,*"
(X1) —0.33158 113.421
2.4 ’ C/N (X,) —0.18213 19. 089
NH, CI(X3) —1.19381 1.612

C/N , (NH), HPO, (X,) 0. 89456 1.947
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Tab.2 The data and results of RSA 4
L- ’ (Xl) (Xz)
X, X X X, /(e/L) ,NH,CL(X,) (NH,), HPO, (X,)
1 0 0 0 1.7654 78
2 —1 —1 —1 0.5675 72 ’
3 1 —1 —1 0.5675 57 .
4 —1 1 —1 0.5675 59 (X)), (X,).NH,CI(X;)
5 1 1 —1 0.5675 68
6 —1 —1 1 0. 5675 65 (NHO: HPO, (X))
7 1 —1 1 0.5675 54 12013’19342’4 0072010 g/L,
8 —1 1 1 0.5675 46 vy 103.106 g/L.
9 1 1 1 —1.0509 74
10 1.4697 0 0 —1.0509 70
12 0 1. 4697 0 —1.0509 55 7.7552% +7.88x 2, +2.86x x5 —5. 04x, 2, —
13 0  —1.467 0 = —1.0509 41 1. 452, +0. 375 2pa5— 3. 022,20, — 1. 272, +
14 0 0 1.4697 —1.0509 66 ,
15 0 0 —1.4697 —1.0509 74 0.37x52, —3. 4x,”
16 0 0 0 0 81 RSA 16
3 b b 2
Tab. 3 The variance analysis of regression equation ’ 10%0, L~ 102
- P r g/L 103 g/L,
4 136.5378  4.854676  0.326534 200F
4 243.9291  8.673036  0.248731
6 136.2929  4.84597  0.334392
1 28.125
9 »r 81
3 ,
’ . S50 1 ] L L 1 1 1
36,513 101485 126515 211435 L0606 69394 097455 2.3827
4.0 2,01
R*=0.8218 F , X, X X, X,
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Fig. 4 The stereogram of RSA ( 63 )
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