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Establishment of kinetic model for the batch fermentation production of
curdlan by Agrobacterium sp. A02

YAO Bo-Wei'", TAO Peng®, GAO Hong-Liang”*

(1. NingXia Academy of Metrology & Quality Inspection, Yinchuan 750000, China;
2. School of Life Sciences, East China Normal University, Shanghai 200241, China)

ABSTRACT: Objective To predict and control the fermentation process of Agrobacterium sp. A02 strain to
produce curdlan, establish a time-varying model to simulate bacterial growth and obtain the kinetic changes of
curdlan production and sucrose consumption. Methods The viable bacteria count, sucrose content and curdlan
content during the batch fermentation process of Agrobacterium sp. A02 were measured, and the experimental values
were fitted using Logistic equation, Luedeking-Piret equation and Luedeking-Piret-Like equation, respectively.
Results The fitting results indicated that the 3 kinds of models were applicable to the growth kinetics of bacterial

cells, the generation kinetics of pectin, and the consumption kinetics of sucrose. The R* were above 0.99, and the
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significance level was extremely significant. The errors between the fitted and experimental values were less than

10%, indicating a good fit. Conclusion The established bacterial growth kinetics model, sucrose consumption

kinetics model and curdlan production kinetics model can predict and describe the dynamic metabolic changes of

Agrobacterium sp. A02 during the fermentation process, providing theoretical support for describing the fermentation

kinetics characteristics and industrial production of curdlan.
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Fig.l1 Batch fermentation metabolic curve of Agrobacterium sp. A02
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Table 1 Variance analysis of growth kinetics model of
Agrobacterium sp. A02

S AmME My F P
mIEH 257353 4 6433800 7501.7002  <0.0001
Tl 0.086 10 0.00858
Bt 257.439 14

R*=0.9986
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Fig.3 Fitting curve of kinetics of curdlan production

R2 ABARERMAFRESEST
Table 2 Variance analysis of the kinetic model for the
formation of curdlan

FERE  CEHA AME BH F P
Bl 3810.422 3 1270.141 4573.658 <0.0001
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Fig.4 Fitting curve of sucrose consumption kinetics model
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Table 3 Variance analysis of sucrose consumption kinetics model

ij:?; SEHA A ¥y F P
Rl 40212.282 3 13404.094  2297.991 <0.0001
A 34.997 6 5.8329

BRIt 40247.279 9

R*=0.9933
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Table 4 Comparison of fitted and experimental values of fermentation kinetics models

B K Rt AR O i
MED TSR WA .., SR BAE ., SRE O BAE ..
[g/L) [g/L) (g/L) (g/L) [g/L) [g/L)

4 0.42 0.40 5.00 — — — — — —
6 0.89 0.81 9.88 — — — — — —
8 1.51 1.67 9.58 — — — — — —
10 2.78 2.84 2.11 — — — — — —
12 3.93 3.87 1.55 0 0 0 90.01 93.78 4.02
24 5.67 5.61 1.07 0.66 0.70 5.71 86.47 86.72 0.29
36 5.64 5.74 1.74 6.16 5.61 9.80 70.01 76.01 7.89
48 5.41 5.76 6.08 14.01 14.87 5.78 64.61 63.16 2.30
60 5.78 5.76 0.35 22.61 23.47 3.66 49.54 49.75 0.42
72 5.91 5.77 2.43 27.01 29.07 7.09 36.01 37.14 3.04
84 5.81 5.77 0.69 31.02 32.13 3.45 25.21 26.29 4.11
96 5.60 5.77 2.95 33.68 33.67 0.03 19.48 17.71 9.99
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