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Optimization on formulation of high cell density fermentation and key
processing for Lactobacillus acidophilus Z-43
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ABSTRACT: Objective To select the optimal enrichment medium of Lactobacillus acidophilus Z-43, optimize its
key fermentation conditions and improve its high-density fermentation level. Methods Taking carbon source,
nitrogen source and growth factor as influencing factors, single factor test, carbon source compound test and nitrogen
source orthogonal test were designed to determine the optimal formula of Lactobacillus acidophilus Z-43
proliferation medium. Results The best formula was glucose 1.25% (m:m), sucrose 1.25%, casein peptone 1%, beef
powder 1.5%, fish peptone 1%, soybean peptone 0.5%, tomato juice 10%, calcium carbonate 0.3%, Tween 80 0.1%,
proline 0.02%, dipotassium hydrogen phosphate 0.2%, triammonium citrate 0.2%, anhydrous sodium acetate 0.5%,
manganese sulfate monohydrate 0.025%, magnesium sulfate heptahydrate 0.058%; The key fermentation conditions

were determined by gradient test. The optimal inoculation amount was 4%, the initial pH was 6.5, and the culture
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temperature was 39 °C. The optimized fermentation formula and process were verified in a 10 L fermentation tank.

The number of live bacteria was 3.12x10° CFU/mL, which was the 3.7 times of the basic medium. Conclusion The

optimized formula and process conditions can greatly improve the fermentation level, reduce the production cost and

improve the economic benefit of the product.

KEY WORDS: Lactobacillus acidophilus; orthogonal test; high density culture; fermentation condition
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Table 1 Carbon source combination formula

B IR 2 S IE Oy LU A51) (R 25 W - RE A, mzm)
1 1:1
2 2:1
3 3:1
4 4:1
5 5:1

®2 TFRIKRERFTTHER
Table 2 Counting results of carbon sources with different
concentrations

T Ut v B2 Ty (T 60 W TR = 121, mem) e /(2/100 mL)
1 2.0

2 2.5
3 3.0
4 35
5 4.0
6 4.5
7 5.0
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Table 3 Orthogonal experimental design of nitrogen source
optimization (g/100 mL)

NS N . , .
mﬁ.? ATCEENE BAWE CREEMAN D A&
1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
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Table 4 Nitrogen source concentration formula
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Fig.l Results of single factor experiment for carbon resource (n=3)
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Table 5 Orthogonal experimental design and results

wpy A opapy CFU DR EEM
AR B EAK (10° CFU/mL)

1 1 1 1 1 10.5
2 1 2 2 2 10.6
3 1 3 3 3 11.4
4 2 1 2 3 9.0
5 2 2 3 1 10.8
6 2 3 1 2 12.5
7 3 1 3 2 10.9
8 3 2 1 3 10.0
9 3 3 2 1 11.5
K, 3253 3037 33.03 328
K, 323 3146  31.13 34
Ks 324 354 3307 3043
ki 10.84 10.12  11.01  10.93
ks 10.77 1049 1038  11.33
ks 108 11.8 11.02  10.14
R 0.07  1.68 0.64 1.19
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Fig.3 Growth factor and concentration test results (n=3)
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