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This study was conducted to establish the optimal medium condition for the animal probiotic
Lactobacillus plantarum by using onion juice. Cell yield and antioxidant activity increased in proportion
to high additive levels of onion juice in medium. Onion juice, sucrose and yeast extract were selected
as media ingredient factors and the effects of their mixed ratio in medium were evaluated. The full
factorial design consisted of 24 experimental runs and was employed to estimate the main effects of
the factors and their interactions. Significant positive effects on cell yield and antioxidant activity was
shown with yeast extract and onion juice, respectively. Significant interaction was found only between
sucrose and yeast extract in antioxidant activity. Finally, we selected an optimal medium that was
composed of (g/1) onion juice, 600; sucrose, 15; yeast extract, 5. The efficiency of this optimum me-
dium was estimated by using a 5 | jar fermenter. As a result, the maximum cell yield was 9.7 logi
(CFU/ml) at 12 hr. Cell yield at the end of incubation (20 hr) was 8.9 logiy (CFU/ml) and it was very
similar with the predicted value, 9.0 logi (CFU/ml). Antioxidant activity of culture was maintained
at about 60~65% during all incubation time, resulting in a higher-than-predicted activity of 47.1%.
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Table 1. Configuration of full factorial design for the evaluation of the effect of variables on the growth and free radical
scavenging activity of Lactobacillus plantarum SK1990

Variables, g/l

Cell yield, logio (CFU/ml)

Free radical scavenging activity, %

Runs Onion juice  Sucrose  Yeast extract  Observed Predicted Observed Predicted
1 400 5 1 8.82 8.80 38.1 383
2 400 5 5 8.95 8.92 40.7 399
3 400 15 1 8.78 8.85 39.2 38.0
4 400 15 5 9.15 8.97 38.8 39.6
5 400 30 1 9.05 8.90 36.6 377
6 400 30 5 8.99 9.02 39.7 39.2
7 600 5 1 8.82 8.84 47.0 459
8 600 5 5 8.97 8.96 472 47.5
9 600 15 1 9.09 8.89 47.5 45.6
10 600 15 5 8.94 9.01 427 471
11 600 30 1 8.73 8.94 449 452
12 600 30 5 915 9.05 479 46.8
13 400 5 1 8.90 8.80 37.7 38.3
14 400 5 5 8.88 8.92 40.3 39.9
15 400 15 1 8.04 8.85 38.2 38.0
16 400 15 5 8.98 8.97 36.6 39.6
17 400 30 1 8.90 8.90 35.3 377
18 400 30 5 8.88 9.02 38.9 39.2
19 600 5 1 8.78 8.84 442 459
20 600 5 5 8.82 8.96 448 475
21 600 15 1 8.94 8.89 50.5 45.6
22 600 15 5 9.05 9.01 45.7 47.1
23 600 30 1 9.00 8.94 448 45.2
24 600 30 5 9.02 9.05 49.5 46.8
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Fig. 1. Effect of onion juice on the growth of Lactobacillus planta-
rum SK1990. Run 1, MRS 100%; Run 2, MRS 20%; Run
3, MRS 20%-onion 20%, Run 4, MRS 20%-onion 40%; Run

5, MRS 20%-onion 60%.
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Fig. 2. Effect of onion juice on the free radical scavenging activ-
ity of Lactobacillus plantarum SK1990. Run 1, MRS 100%;
Run 2, MRS 20%; Run 3, MRS 20%-onion 20%, Run 4,
MRS 20%-onion 40%; Run 5, MRS 20%-onion 60%.
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Table 2. ANOVA (Analysis of variance)” for the effects of variables on the cell yield and antioxidant activity of Zactobacillus

Plantarum SK1990

. Cell yield Free radical scavenging activity
Variables DF S5 MS F P DF S5 MS F P
Onion juice 1 0.006 0006 059 0.458 1 0.039  0.039 22430 <0.001
Sucrose 2 0.041 0020 201 0.177 2 0.001  0.001 010  0.908
Yeast extract 1 0075 0075 738 0.019 1 0.001  0.001 192 0192
Onion juice x Sucrose 2 0026 0013  1.30 0.309 2 0.001  0.001 197 0182
Onion juice x Yeast extract 1 0.001  0.001 0.08 0.786 1 0.001  0.001 283 0118
Sucrose x Yeast extract 2 0.010 0.005 0.50 0.616 2 0.004 0.002 1262 0.001
Onion juice x Sucrose x Yeast extract 2 0107  0.053 524 0.023 2 0.001  0.001 126 0319
Error 12 0122 0.010 12 0.002  0.001
Total 23 0389 23 0.047

1)DF, degree of freedom; SS, sum of square; MS, mean of square
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