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Fermentation Optimization of Recombinant
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Abstract: In the present study,in order to improve the production of the recombinant Bacillus
subtilis y -glutamyltranspeptidase in E.coli BL21 (DE3)/pET-20b (+)/ggt, the culture conditions and
medium compositions were investigated and optimized in shake flasks. The optimal fermentation
medium was as follows: 10 g/L glycerol,21 g/L yeast extract,7 g/L peptone,and 130 mmol/L PO.*.
In addition, the optimal culture conditions were firstly cultured at 37 °C,200 r/min for 4 h,and then
induced by 0.2 mmol/L IPTG at temperature 25 °C and 40~48 h. Under these conditions, the maximal
enzyme activity reached 81.2 U/mL,which was 1.9 times as high as that not optimized.
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Fig. 1 Growth curve of E.coli in LB medium

B2 ZHAEETBEFEFHNEKI GGT &R H %
Fig. 2 Cell growth and GGT production by E. coli in TB

medium
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Table 1 Effect of fermentation temperature on the E.coli

growth and GGT production

T B2 /°C i 1% /(U/mL) DCW/(g/L)
25 42.6 35
30 22.5 2.7
37 4.0 33
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Fig. 3 Effect of the concentration of IPTG on the E.coli
growth and GGT production
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Fig. 4 Effect of the time of adding IPTG on the E.coli
growth and GGT production
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Fig. 5 Effect of different carbon sources on the E.coli

growth and GGT production
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Fig. 6 Effect of different concentrations of glycerol on the

E.coli growth and GGT production
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Fig. 7 Effect of different nitrogen sources on the E.coli

growth and GGT production
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B8 REESMIELMNEEAFERETENZMN
Fig. 8 Effect of different ratio of yeast extract:peptone on
the E.coli growth and GGT production
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Fig. 9 Effect of different concentrations of nitrogen
source on the E.coli growth and GGT production
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Fig. 10 Effect of different concentrations of phosphate on
the E.coli growth and GGT production

R N I R =S S N I B T N | g = a7 N
15 B4R mE S, A A Co™, Cu™ A1 AP B I 41 461
PR A T 22 8504 T 5 - X O A AN () R B 1 40
HER . PRt R e 5 A VS N 4 i 25 5 [m] Bsf i
ER B E R RE R E T3 A,

E11 ¢EEFTXHEATFEKEFHBHZMN
Effect of different metallic ions on the E.coli
growth and GGT production
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Table 2 Factors and levels of orthogonal experiments

A B ()
TR | 26 AW BRI/ | PO/
(g/L) (g/L) (mmol/L)
1 8 24 110
2 10 28 130
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Table 3 Analysis of results of orthogonal experiments
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