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Optimization of culture medium for Lactobacillus plantarum R23 for malotactic fermentation
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Abstract: Based on the nutritional requirements of lactic acid bacteria, the uniform design was used to optimize the
formulation of culture medium suitable for the grow th of the lactobacillus plantarum for t he malolactic fermentation.
Orthogonal optimization was further applied for the selection of the LH16 (non— Mn** ) and LH 18 (with Mn* )
medium. By incubating the lactobacillus plantarum in the LH 16 and LH 18 medium at 25C for 24h, the cell densr
ties were 3 40x 10° and 6 67% 10°cfu per mL, respectively. They were twice as high as the MRS medium could
produce.
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Table 1 Factors and levels in U, (11'°) uniform design
(mLe L™") (mL* L™ (g L") (gL (gL (gL (gL (goL™) (gL ") (g°L "
1 0 0 0 0 0 0 0 0 0 0
2 10 5 Q75 1 3 a4 Q 04 1 a5 1
3 20 10 1 50 2 6 a8 Q 08 2 10 2
4 30 15 225 3 9 L2 Q12 3 15 3
5 40 20 3 00 4 12 16 Q16 4 20 4
6 50 25 375 5 15 20 Q 20 5 25 5
7 60 30 4 50 6 18 2 4 0 24 6 30 6
8 70 35 525 7 21 28 Q28 7 35 7
9 80 40 6 00 8 24 32 0 32 8 40 8
10 90 45 6 75 9 27 36 Q 36 9 45 9
11 100 50 7 50 10 30 40 Q 40 10 50 10
125 sftbiXs 1.2 4 LH16 h, , LH 16
LH16 0 05g* L 'MnSO4 M n** R23
(LH18) R23 , 126 M &Fik ( GB/ T4789. 35)
MRS MnSOs4 MRS , ; DPS
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Table 2 Factors and levels in Lo (3*) orthogonal experiment
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Fig 1 Growth curve of R23 lactobacillus palantarum R23
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Table 3 Designs and results of Uy (11'°) uniform design experiment
X, X, X3 X4 Xs Xe X4 Xsg Xo Xy (cfus mL-1)
1 1 2 3 4 5 6 7 8 9 10 1 239x 10° 9 093t0 0424
2 2 4 6 8 10 1 3 5 7 9 1 578x 10° 9 198£0 0257
3 3 6 9 1 4 7 10 2 5 8 1 381x 10° 9 140+0 1224
4 4 8 1 5 9 2 6 10 3 7 L 012x 10° 9 0050 0484
5 5 10 4 9 3 8 2 7 1 6 1 237x 10° 9 092%0 0738
6 6 1 7 2 8 3 9 4 10 5 L 220% 10° 9 0860 0316
7 7 3 10 6 2 9 5 1 8 4 1 400x 109 9 14610 0435
8 8 5 2 10 7 4 1 9 6 3 0 873x 10° 8 94110 076
9 9 7 5 3 1 10 6 4 2 0 808x 10° 8 90710 0533
10 10 9 8 7 6 5 4 3 2 1 1 211x 109 9 08310 0603
11 11 11 11 11 11 11 11 11 11 11 0 963x 10° 8 98410 0475
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Table 4 Regression analysis of uniform design experiment R23
12 ” D)
r(y, Xs)= -1 1039 840 0 R23
r(y, Xa* X4) = 1 23331 600 0 o
r(y, X7 % Xg)= 1 2229 549 0 20g- L7,
r(y. Xo* Xo)= -1 11540 450 0 15g° L7,
r(y, X0 * Xg)= -1 70817, 330 0 2g L
r(y, X1 * Xjo) = 1 21752 250 0 LH 16 100 mL,
f(y. X3* Xs) = 1 19472 430 0 7 4e, 10g, 30¢
Q 36 g, 20 g, lg, 15 ¢,
)3 2 g, 1L, pH 4 8%
R23 , a2 R23 LH 16 24 h,
9 65,
Q24
5
Table 5 Primary optimization of medium formulation
80
(mL+ L-1) (g L1 (g L1 (g L-1) (g* L1 (g L1 (g L1
100 74 10 30 0 36 10 1 9 41
6 Lo (3"
Table 6 Results and analysis of L, (3% orthogonal experiment
(cfu* mL-1)
1 1 1 1 1 92x 10° 9 28310. 0133
2 1 2 2 2 52x 10° 9 401%0. 0440
3 1 3 3 2 92x 10° 9 465+0. 0432
4 2 1 2 2 77x 10° 9 44230. 0639
3 2 2 3 3 2x 10° 9 0520
6 2 3 1 3 25x% 10° 9 512%0. 0335
7 3 1 3 2 87x 109 9 458+0. 0863
8 3 2 1 3 17% 109 9 5010. 0469
9 3 3 2 4 48x 10° 9 651%0. 0243
K, 9 383 9 394 9 432
K, 9 486 9 469 9 498
K3 9 537 9543 9 476
R 0 154 0 148 0 066
A, Bs Ca
ATBC
24 LH16 LHIS M n**
LH16 LH16 0. 05 MRS MRS .
g+ L 'MnSOs LH 18 MRS (8 Mn” R23
Mn®™ MRS , .
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Table 7 Variance analysis of orthogonal experiment

r
x( 1) 0 03682 2 0 01841 47 65919 0 02055 *
x(2) 0 033 2 0 0165 42 71527 0 02288 *
x(3) 0 00678 2 0 00339 8 76963 0 10236
0 00077 2 0 00039
0 07738
8 2 , MLF
Table 8  Comparison of lactobacillus proliferation on R23
culture media
(cfu* mL-1)
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