Kor. ] Appl. Microbiol. Biotechnol.
Vol. 22, No. 6, 659-664 (1994)

Air Lift Fermentorof|A{ Sisomicin 2§ A|0]|
U FARYEZ 0|8t

UNE - Ms

SAMIcH 3t

ARHYEE ofF

ST E AFSYESET ! YSUFSTAAUE

Prediction of Oxygen Transfer Rate During Sisomicin Fermentation
Employing Air Lift Fermentor
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Abstract — In order to predict gas hold-up and oxygen transfer rate during sisomicin fermentation
employing air lift fermentor, simulated media similar to fermentation broths in rheological proper-
ties were prepared and used. Rheological properties of fermentation broths from 40 hours and
60 hours of cultivation were analyzed by applying to Power’s Law equation. Regardless of addition
and no addition of MgSQy, the tendencies, that n value was decreased and K value was increased
as aeration rate was increased, were shown. Simulated media of twelve different fermentation
broths were formulated in a range of 0.7 to 2.1% CMC, and the values of gas hold-up and kia
depending on superficial air velocity were measured using these simulated media. And the relation-
ships, e=als?, kra=vUq,", were obtained, and these equations are thought to be used to predict
the values of gas hold-up and kja during fermentation.
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ract, 0.4% casitone, 0.6% peptone % 0.1% dext-
roseE STl §#A|AH pHE 66058 FAHs|
Akt ahgich

B 2F =
A FAE T dHAR ol FelH ) FA|X] 20
m/S ¥§3}= 250 m/ £ shake flaskell M. inyoensis

Trs XE slantiTH %3}k 28C, 150 rpmeol 4]
37 ek wjgatsich. ohe, 2AluA 100 mie X
$5h= 11 shake flaskel] 9] WjoFe] 10 /S A Ea)w
28 , 150 rpmoll A 3e17F Ak wjopsteic).

Hta kAol A 1572 ran)R]2 A3 air lift fe-
rmentor{external loop type, 2.5" riser dia. and 1.2"
downcomer dia.,, Fig 1)ol 2z} 324 kel 80
mi& AEHT 28T oA wleksksich 2719 FFL

Flg 1. Experimental setnp Gf airlift fermentor
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Fig. 2. Effects of air flow rate on cell growth and siso-
micin production in an air lift fermenter,

B: cell conc. {control, no MgSO, was added.), @: cell
conc. (80 mM MgSO, was added.), &: sisomicin conc.
(control, no MgS0; was added.), ¥: sisomicin conc.
(80 mM MgS0O, was added.)

*The data were the results after 96 hours of cultiva-
tion.

Table 1. Comparison of consistency and flow behavior indices of CMC solutions and Micromonospora inyoensis

broths
1.0 vwm 1.5 vwm 20 vwm
Time (h)
n K n K n K

40 0.83(0.80) (0.09(0.13) 0.87(0.85) 0.05(0.1) 0.8 (0.79) 0.13(0.19)

Control (0.8% CMC) (0.7% CMCQC) (1.0% CMO)
60 0.72(0.7) 0.32(1.18) 0.57(0.56) 4.8 (7.6) 0.59(0.58) 2.5 (5.75)

(1.4% CMOQO) (2.1% CMQO) (2.0% CMO)
40 ().85(0.85) 0.04(0.1) 0.83(0.83) 0.07(0.13) 0.82(0.82) 0.12(0.16)

MgS0;, (0.7% CMOC) (0.89% CMCQC) (0.9% CMO
80 mM 60 (0.59(0.58) 1.3 (5.75) 0.56(0.56) 3.15(7.6) 0.56(0.56) 3.51(7.6)

(2.0% CMQO) 2.1% CMOQO) (2.1% CMC)

*The values in parentheses indicate the rheology parameters of CMC solutions.
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Fig. 3. Variation of gas holdup depending on superficial
gas velocity in simulated media.

Twelve media simulated with CMC solutions have the
rheologies of the following cultures (see Table 1).
®: 40 hours cultivated broth without MgSO, &: 40
hours cultivated broth with 80 mM MgS0, W¥: 60
hours cultivated broth without MgSQO, ®: 60 hours
cultivated broth with 80 mM MgSO,
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Fig. 4. Variation of oxygen transfer rate constant depe-
nding on superficial gas velocity in the twelve simulated
media.

@®: 40 hours cultivated broth without MgSO,, A: 40
hours cultivated broth with 80 mM MgSO, ¥: 60
hours cultivated broth without MgSO,;, B: 60 hours
cultivated broth with 80 mM MgSO,
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Fig. 5. A model for dependence of gas hold up on supe-
rficial gas velocity in the two simulated media.

The solid Ines indicate the predicted values, whereas
the circles and triangles denote the experimental va-

lues.
®: 0.7% CMC solution, &: 0.8% CMC solution
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Fig. 6. A model for dependence of k,a on superficial
air velocity in the two simulated media.

The solid Ines indicate the predicted values, whereas
the circles and triangles denote the experimental va-

lues.
®: 0.7% CMC solution, A: 0.8% CMC solution
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