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Enhanced Production of Curdlan by Alcaligenes faecalis by
Selective Feeding with Ammonia Water during the Cell
Growth Phase of Fermentation
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Abstract: Curdlan is a water insoluble exopolysaccharide produced by Alcaligenes faecalis under nitrogen-limiting conditions.
After excretion, the polysaccharide is attached the cell wall. Thus enhancement of biomass production during the cell growth phase is
important to curdlan production. A strategy of increasing nitrogen source to improve biomass production was adopted for curdlan
production by Alcaligenes faecalis (ATCC 31749). In the batch fermentation of curdlan, a relatively higher NH4Cl level of 3.6 g/L
with continuous glucose feeding increased the cell density leading to improvement of curdlan production. However, excessive NH,Cl1
would inhibit curdlan production and biomass production was not improved significantly. In addition, feeding of ammonia water at
the initial phase replaced NaOH solution to control pH at 7.0. Subsequently, feeding of NaOH solution was resumed to control pH at
5.6 for curdlan production after ammonia was consumed. As a result, biomass production and curdlan yield were both enhanced
remarkably. Feeding of ammonia water during the first 24 h led to biomass production of 18.8 g/L. However, higher cell density did
not lead to increase in curdlan production. The maximum curdlan production (72 g/L) was obtained by feeding ammonia water for
the first 14 h, during which the cell density was about 11.9 g/L.
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Fig. 1 Batch fermentation profile of curdlan by Alcaligenes
faecalis
(Initial NH4Cl1 1.1 g/L; caption: A glucose, 4 biomass, mcurdlan,
eNH,CI)
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Fig. 2 Fed-batch fermentation profile of curdlan
(A: initial NH4CI 1.6g/L; B: initial NH4C1 3.6g/L C: A glucose,
@ biomass, mcurdlan, eNH,CI)
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Fig. 3 Continuous fed-batch fermentation of curdlan with pH control by ammonia water feeding at initial cell growth phase
Ammonia water feeding of 10 h (a), 14h (b), 16 h (¢), 20 h (d), 24h (e); caption: A, glucose; 4, biomass; m, curdlan; o, DO
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Table 1 Kinetic parameters for fed-batch fermentation of curdlan with ammonia water feeding
Batch Total glucose Ammonia waterfeeding Maximal cell density Final curdlan production Gel strength Yield
concentration (g/L) time (h) (g/L) (g/L) (g/em?) (%)
1 123.3 10 7.5+0.37 64.3+£3.0 910 +42 52.1
2 118.9 14 11.9+£0.62 72.0+£3.6 840 £40 60.6
3 125.9 16 152+0.72 47.6+2.5 560 +26 37.8
4 118.9 20 16.4+0.74 432421 580 +28 36.3
5 125.9 24 18.8 +£0.81 30.2+2.4 550 +32 24.0

IR 1 G, DR O 0 R S 1) 5 2 o R i 1 T
WA T2 AR 0 H, KIS 4ERek &
THRES R A E, W& 3 FrRsEA DO #hk. 78
Kl 3eHr, 40 MIE I IHAE K AU B DO 7E 56 h
W2, BRMELE 80 h BRI ZG MRS I F S AR DUt e
i, RAEWIRAE R INAZ .

3 i
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AH LT3 o A T, IR i LT B
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