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Abstract — The effects of pH, temperature and oxygen transfer rate(OTR) on L-leucine fermenta-
tion were investigated employing Corynebacterium glutamicum CH 1516 in 7/ fermentor. The opti-
mum pH, temperature and OTR were determined to be 7.0, 30C and 0.21 kmole O,/m®-hr, respec-
tively. For the values of OTR lower than 0.19 kmole O;/m*-hr a significant amount of lactic acid
was accumulated, while the packed cell volume(PCV) was rapidly increased at higher OTR values
above 0.23 kmole O,/m®-hr and glutamic acid was produced to some extent. Scale-up studies
for L-leucine fermentation which was carried out in 1200/ pilot scale fermentor reaffirmed the
results of 7/ fermentation. The optimum redox potential value for L-leucine production was found

to be —150 to —170 mV.
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Fig. 1. Effect of pH on L-leucine production at 30°C
in 71 fermentor.
(@) L-leucine yield, (©) L-leucine.
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Fig. 2. Effect of temperature on L-leucine production
at pH 7.0 in 7/ fermentor.
(@) L-leucine vield, () L-leucine.
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Fig. 3. Effect of agitation speed on oxygen transfer
rate at 30°C and 1 vwm in 7/ fermentor.
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Fig. 4. Effect of oxygen transfer rate on L-leucine yield
at 30°C, pH 7.0 and 1 vvm in 7/ fermentor,
(@) L-leucine yield, (») packed cell volume
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Fig. 5. Effect of oxygen transfer rate on the accumula-
tion of other amino acids and lactic acid in 7/ fermen-
tor.
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Fig. 6. A typical time course of L-leucine fermentation
at optimum condition in 1200/ pilot plant.

(@) ORP, (1) dissolved oxygen, (&) total sugar, (@)
L-leucine, (40} O.D.

Table 1. Changes in the ratio of oxygen uptake rate
to sugar consumption rate and L-leucine productivity
during the course of L-leucine fermentation

Growth phase

Lag Exponential  Stationary
OUR/SCR 1.33 0.80 1.13
L-leucine productivity
{(g/1-hr) (.40 0.71 0.81

*OUR(oxygen uptake rate, mmole Oo/l-hr), SCR(sugar co-
nsumption rate, mmole sugar/!-hr)

st dohrdrhe AL 2HAFL AT Table
1).

2 o

Corynebacterium glutamicum CH 1516(L-leucine
FAEE A8l 7 E Rl A sk X ¥ pH,
AlrAdE s -8 F A A3 742 30T, 7.0, 0.21
kmole O,/m?-hrelgict At4AGE%7F 0.19 kmole

Kor. J. Appl. Microbiol. Biotechnol.

O,/m*-hrBc} & A = Addeke lactic acid
7} 23 =92 0.23 kmole Oy/m?-hri.c} #2371
A= glutamic acid?} WAAEZ PCVZ)E ZA 57138}
ik, g 12000 ATl 2] L-leucine A4He 913
71 BEZAA HA3E wfF2AE AEse] AkAa
AEEEE ARE FAHIFYE AXY A 7 2=
zet A dE’ AAE 4L F ey 4kt
U —150~—170mVef|A] L-leucinee] <43 3sHA|
A A= ¢l

Skt

. Calvo, RAA. and JM. Calvo. 1967. Lack of end-
product inhibition and repression of leucine syn-
thesis in a strain of Salmonella typhimurium. Scie-
nce 156: 1107-1110.

2. Calvo, JM., M. Freundlich and H.E. Umbarger.
1969. Regulation of branched amino acid biosyn-
thesis in Salmonella typhimurium: isolation regula-
tory mutants. J Bacteriol 97. 1272-1282.

3. Kisumi, M., S. Komatsubara and 1. Chibata.1973.
Leucine accumulation by isoleucine revertants of
Serratia marcescens rtesistant to a-aminobutyric
acid: lack of both feedback inhibition and repres-
sion. J. Biochem. 73: 107-115.

4. Tsuchida, T., F. Yoshinaga, K. Kubota, H. Mo-
mose and S. Okumura.1974. Production of L-leu-
cine by a mutant of Brevibacterium lactofermentum
2256. Agric. Biol Chem. 38. 1907-1911.

5. Araki. K., H. Ueda and S. Saigusa.1974. Fermenta-
tive production of L-leucine with auxotrophic mu-
tants of Corynebacterium glutamicum. Agric. Biol
Chem. 38: 565-572.

6. Corman, J., HM. Tsushiya, H.J. Koepsell, R.G.
Benedict, S.E. Kelly, V.H. Feger. R.G. Dworschack
and R.W. Jackson.1957. Oxygen absorption rates
in laboratory and pilot plant equipment. Appl Mi-
crobiol, 5: 313-318.

7. Azuma, T.. T. Nakanishi and H. Hagino. 19&7.
Properties of revertants appearing in L-leucine fer-
mentation culture broth. Agric. Biol Chem. Sl
3245-3249.

(Received October 9, 1992)



