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Optimization of fed-batch fermentation process for curdlan production by
Agrobacterium sp. A02
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(1. Ningxia Academy of Metrology & Quality Inspection, Yinchuan 750200, China; 2. School of Life Sciences, East China
Normal University, Shanghai 200241, China)

ABSTRACT: Objective To improve the production of curdlan by Agrobacterium sp. A02 during fermentation, and
optimize the fed-batch fermentation process. Methods The 3 kinds of fed-batch fermentation processes were
carried out for Agrobacterium sp. during the batch fermentation process in a 15 L fermenter, including a single
supplementation of carbon source after discharging the fermentation broth, continuous feeding of the culture medium
after discharging, and a single supplementation of the culture medium after discharging. The effects of these

processes on the production of curdlan were investigated. Results The single supplementation of carbon source
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after discharging had the worst effect, while the continuous feeding of the culture medium had the best effect. The
curdlan production obtained by continuous medium supplementation and one-time medium supplementation was
66.69 g/L and 66.51 g/L respectively. Compared with the curdlan production obtained by one-time carbon source
supplementation (53.69 g/L), it increased by 23.97% and 24.31% respectively. The production intensity was all
0.69 g/(L «h), which was 23.2% higher than the one-time carbon source supplementation [0.56 g/(L *h)]. The curdlan
production rate of continuous medium supplementation was 0.11 g/(h * g-cell), which was 22.2% higher than the
process of one-time carbon source supplementation and one-time medium supplementation [0.09 g/(h ¢ g-cell)]. The
conversion rates of continuous medium supplementation and one-time medium supplementation were 44.31% and
40.67% respectively, which were 1.1 times and 1.0 times that of one-time carbon source supplementation (40.67%).
Conclusion By comparing the 3 kinds of fed-batch fermentation processes, the fermentation process of continuous
feeding of the culture medium after discharging in the middle stage of fermentation has the highest production of
curdlan, production intensity, specific curdlan production rate and conversion rate, which is superior to the other 2 kinds

of fermentation processes. This study provides useful information for enhancing the industrial production of curdlan.
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Fig.1 Metabolic curves of fermentation process with one-time carbon
source supplementation after inoculation
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Table 1 Effects of one-time carbon source supplementation fermentation process on curdlan fermentation

oa e AJTHIRIRE MM FE CIEE /S Gavier s H I il
IS/ Ag/L) A (g/L) H/(g/L) Ng/L * h)] T/ [g/(h - g-cell)] 1%

0~12 4.56 0 19.50 0 0 0
>12~24 5.76 9.00 31.34 0.75 0.13 28.72
>24~48 6.49 33.15 29.00 1.01 0.16 83.27
>48~72 443 43.40 18.60 043 0.10 55.11
>72~96 3.96 53.69 33.74 0.43 0.11 30.50
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Fig.2 Metabolic curves of fermentation process with continuous
medium supplementation after inoculation
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48~72 h XA IREEFAER] 0.51 g/(L « h), HZmApes
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Table 2 Effects of continuous medium supplementation fermentation process on curdlan fermentation
K et AR HEMIFI FE AR I3 He I L
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0~12 4.73 0 14.29 0 0 0
>12~24 5.83 8.92 16.69 0.74 0.13 53.44
>24~48 5.71 31.91 40.32 0.96 0.17 57.02
>48~72 4.96 44.04 39.75 0.51 0.10 30.54
>72~96 6.38 66.69 39.05 0.94 0.15 58.01
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Fig.3 Metabolic curves of fermentation process with one-time
medium supplementation after inoculation
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Table 3 Effects of one-time medium supplementation fermentation process on curdlan fermentation

K A DIEEZSIN HEVEINFE FIARER IS A ik o= AR
i)/ Ng/L) FehE/(g/L) H/(g/L) Ng/(L * h)] A /[g/(h « g-cell)] %

0~12 4.63 0 18.01 0 0 0
>12~24 5.56 9.47 29.64 0.79 0.14 31.95
>24~48 6.54 37.40 44.07 1.16 0.18 63.38
>48~72 6.38 53.64 44.07 0.67 0.10 36.85
>72~96 7.33 66.51 28.15 0.54 0.07 45.72
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Fig.4 Effects of different supplementation methods on the biomass of
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Table 4 Effects of different feeding fermentation processes on
curdlan fermentation

FIRRORIE ATAHAR I A

R HR

BERTL o oLy SIS Te/(L - ] g/ - gecell)] 1%
— AR IR 53.69 0.56 0.09 40.59
PR R A 66.51 0.69 0.11 4431
TG 77 3 ' ’ ’ '
R — Wb

- 66.69 0.69 0.09 40.67
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