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Abstract — The batch and fed-batch cultivations of Brevibacterium CH1 were carried out for the
production of nitrile hydratase, In batch culture, with pH control the cell mass and the specific
activity increased more 20% and 30%, respectively. The maximum growth rate was obtained at
a glucose concentration of 20 g/l because of substrate inhibition. The fed-batch culture of Brevibac-
terium CH1 with constant substrate feeding gave a cell density of up to 68 g/l and nitrile hydratase
activity was maintained at above 6.1 units/mg. The cell growth yield on carbon source was ca.
0.68 g/g glucose consumed. The total nitrile hydratase activity in this fed-batch mode increased
up to 414.8 units/mf, which amounted to 4.4 times that of the batch culture.
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Table 1. Composition of culture media

M2 (g/l)

Compoent M1 (g/D) M3 (g/h)
Glucose varied 400 200
Yeast extract 4.5 15
Malt extract 4.5 15
Bacto peptone 7.5 20
NaCl 1.5 1.5
K,HPO, 1.0 2.5
KH.PQ, 1.0 2.5
MgS0, 7TH,0 (0.3 1.0
HH 2+

Seed culture . 250 m/¢] Erlenmeyer flaskel| 50
mie] M1 sf2|(E55} 25 . 10g/) 2 98 F gha-
kerell 4 350 rpm, 28C & 24A)7F wi<ksiedc)

Jar-fermentation : 2/2} WA Z(Biostat E, B.
Braun, Germany)e°ll 4 28C & F9&ldt) Seed cul-
ture 50 m{-5- working volume 1.2/2] %Ljﬁ_i’-_d] Z

controllerel] 2ls =4 skl 5|4l %lf‘loﬂ m;-;z-—]
ﬁ?]z"f’ﬂ =% (air flow rate)v lvvmo =, avk&EE
= 500 rpme . F2AFsleich Sr1A] 3| Ew)okel A
Toﬂ M1 ®%)( 7] 259 55 20g/) 2 dRA7
v o = M2 52 M3 vl 2| & v o5 7HEE] peristaltic
pump@. Hra Fol -Fg3tH wlew g w)oksle]ch
T7bA B|Eel kAl 271 wHbSR R 500 rpm Y
----- &7 FYUEE 1vwwm 2 YE A Asted DOZHE 50%
ol FRFEE wHkSel F7] FULEE FH

steicy.
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7.87}x] Eelririrl 1 ol "Woir]r] Alzksle] pH
6.37h7] Wo{Hel, fA B (specific activity)-S
exponential growth phaseoll A1 # 3L 6 units/mgsl 2.
I % wWolzxlr| Ajzfsled stationary phaseo]| 4 4.2
units/mg® 72 %l Erohe 2717 AE )}
Foll Hel AX x| A+ stationary phaseo] £
e FaAe o] AAEA] eksikcl
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Fig. 1. Growth and activity curve in a batch culture

without pH control.

¥: pH, O: cell mass, M: glucose concentration, A:

specific activity.
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Fig. 2. Growth and activity curve in a batch culture with pH control (a) glucose concentration, 10 g//; (b) glucose

concentration, 20 g/l; (¢) glucose concentration, 30 g/l.

)0 cell mass, M: glucose concentration, A: specific activity.
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Table 2. Comparisons of the productivity and enzyme
activity according to culture mode

Batch Fed-batch

(Fig. 2b) (Fig. 4b)
Culture time (h) 21 78
Cell mass (g/l) 15 68
Specific activity (unit/mg) 6.3 6.1
Total activity (unit/m{) 94.5 414 .8
Cell productivity (g//-h) 0.71 (.87
Enzvme productivity (unit/mi-h) 4.5 5.3

4.5 units/m/-ho)gjci(Table 2).
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Fig. 3. Growth and activity curve in a continuous glu-
cose feeding fed-batch culture (arrow: start of glucose
(M2 medium) feeding, feeding rate: 10 mi/h).

("1: cell mass, B: glucose concentration, A: specific acti-
ViIty.
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Fig. 4. Growth and activity curve in a continuous feeding fed-batch culture (a) without pH control; (b) with pH

control; (c¢) with pure oxygen supply.

Arrow: start of M3 media feeding, feeding rate: 9 mi/h.

(1. cell mass, W: glucose concentration, a: specific activity.
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