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Optimization of Fermentation Medium for Genetically Engineered Chymosin Strain by Uniform Design Methodology
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Abstract: In order to obtain a low-cost fermentation medium for recombinant chymosin strain Chy1 in a large scale, the effects
of glucose, corn syrup, yeast extract and urea concentration on chymosin production by recombinant chymaosin strain Chy1
were explored by single factor tests. The results indicated that the effects of glucose, corn syrup, urea and yeast extract on
chymosin production were significant. The optimal fermentation medium was optimized by uniform design tests to be glucose
of 45 g/L, corn syrup of 17 g/L, yeast extract of 6 g/L and urea of 12 g/L. Under these optimal conditions, the activity of chymosin
can reach up to 342.86 SU/mL, which exhibited a 1.22 fold enhancement when compared with original medium. This optimal

fermentation medium provided a basis for massive chymosin production by recombinant chymaosin strain Chy1 with high

efficiency and low cost.
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Fig.1 Effect of glucose concentration on chymosin activity
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Fig.2 Effect of corn syrup concentration on chymosin activity
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Fig.3 Effect of yeast extract concentration on chymosin activity
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Fig.4 Effect of urea concentration on chymosin activity
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Table 1  Scheme and results of uniform design

B XA KRR XU KRR YRS/

5OWE L) WK I(g/L) WK I(g/L) WP I(g/L)  (SU/mL)
1 35 21 8 16 137.93
2 45 17 7 14 272.73
3 40 25 6 20 200.01
4 40 31 9 12 187.50
5 35 29 8 16 126.32
6 45 29 10 18 171.43
7 30 17 9 20 125.01
8 25 31 7 18 70.59
9 25 21 10 14 81.08
10 30 25 6 12 184.62
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Table 2 Predicted and experimental values of chymosin activity

e JhrfE [EIVEELES R
1 137.93 138.18 —0.25
2 272.73 272.65 0.08
3 200.01 199.75 0.26
4 187.50 187.42 0.08
5 126.32 126.07 0.25
6 171.43 171.68 —0.25
7 125.01 125.08 —0.07
8 70.59 70.67 —0.08
9 81.08 80.82 0.25
10 184.62 184.87 —0.25
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