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The effect of dissolved oxygen(DO) on microbial transglutaminase(mTG) production by Streptoverticillium morbaraense was
In order to control dissolved oxygen during fermentation, the
agitation speed and aeration rate of 25 L fermenter ranged from 260 to 360 rpm and 0.3 to 3.9 L/min, respectively. The
maximum microbial transglutaminase production was obtained at controlled 20% of dissolved oxygen among the various
dissolved oxygen controlied batch cultures tested. The production of microbial transglutaminase at controlled 20% of
dissolved oxygen was about 2.12 U/mL which was 1.1 times higher than that obtained in batch culture without control of

studied in on-line computer controlled fermentation system.

dissolved oxygen. Also,

the highest microbial transglutaminase production was obtained in fed-batch cultures in which

dissolved oxygen was controlled at 20%, and it was improved almost 1.3 times in comparison with that without control of
dissolved oxygen. Maximal dry cell weight and microbial fransglutaminase production were 13.2 g/L and 2.6 U/mL,
respectively. Finally, it was also found that fed-batch fermentation at controlled 20% of dissolved oxygen showed a good
performance for the microbial transglutaminase production by on-line computer controlled fermentation system which may be

generally applicable to other microbial cultures.
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Figure 1. Configuration of on-line computer-controlled fermentation
system : 1. Thermocouple 2. pH electrode 3. DO electrode 4. Exhaust
condenser.
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Figure 2. DO control mechanism by charging the agitation speed and
aeration rate by using on-line coumputer-controlled fermentation system. -
: DO, ---: aeration rate, --- : agitation speed.
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Table 1. Comparison of mTG production, dry cell weight and specific
activity between batch and fed-batch cultures without control of DO in
2.5 L fermenter

Specific
Culture type mTG (UjmL) DCW (g/L) Activity(Ujm)
Batch 195 14 0.035
Fed-batch 221 127 0.048
15 2.4
A
4 AL \ .- g
2 o /E"é A 2.0
129 o 0710/%‘9:8 I
] ?‘ko

DCW (g/L)
\
\\
\
L
mTG (U/mL)

\\\.

o
o

0 g~ T T g BB S |
0 24 48 72 96 120 144 168 192 216 240

culture time (hr)

Figure 3. Comparison of mTG production and dry cell weight by on-line
computer-controlled fermentation system at different DO saturation during
batch culture. -A-: 10% DO, -[]: 20% DO, -O-: 30% DO, opened
symbol : dry cell weight, closed symbol : mTG.
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Figure 4. Time course profiles of DO, agitation speed, aeration rate in a
25 L batch fermenter culture. DO was maintained at about 20%,

controlled by on-line computer-controlled fermentation system. - : DO,
- : aeration rate, --- : agitation speed.
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Table 2. Effect of controlling dissolved oxygen concentrations by

on-line computer-controlled fermentation system on mTG yield and
max. DCW

DO conc.
10% 20% 30%
Parameter
Maximum ae.ratlon rate 39 39 39
(L/min)
. itati
Maximum agitation speed 307 351 360
(rpm)
Maxmium CO; conc. (%) 0.63 0.99 0.65
Maximum dry cell wt. (g/l) 14 12.6 11.5
Maxmium mTG production
1.6 2.12 1.67
(UjmL)
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Figure 5. Time course profiles of oxygen and carbon dioxide
concentration by on-line computer-controlled fermentation system at 20%

DO saturation. - : cartbon dioxide, -+~ : oxygen concentration.
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Figure 6. Time course profile of mTG production by on-line
computer-controlled ~ fermentation system at 20%  saturation during

fed-batch culture. -O- : DCW, -l- : mTG, -@- : reducing sugar, -_]-
. starch.
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Figure 7. Time course profiles of DO, agitation speed, aeration rate in a
2.5 L fed-batch fermenter culture. DO was maintained at about 20%,

controlled by on-line computer-controlled fermentation system. - : DO,
-: aeration rate, --- : agitation speed.
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Figure 8. Time course profiles of oxygen and carbon dioxide
concentration by on-line computer-controlled fermentation system at 20%
DO saturation during fed-batch culture. - : carbon dioxide, -+ : oxygen
concentration.
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