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The large-scale production of antibiotics by filamentous mycelial organism requires an adequate supply of dissolved
oxygen. In terms of productivity, it means that oxygen transfer is the rate-limiting step. Therefore, the oxygen transfer
coefficients(k.a) were determined in a broth involving a filamentous mycelial organism such as Streptomyces avermitilis
for use in fermentations. To determine k.a in a stired vessel, a great deal of effort is required to provide all the cells
with a sufficient oxygen supply. To overcome the oxygen limitation in a batch culture, a fed-batch culture was applied
to control the growth rate by an intermittent supply of nutrients. Thus, it was possible to maintain a suitable dissolved
oxygen concentration at a low agitation rate. The optimal agitation speed was 350 rpm at low cell concentrations
(below 7 g/L) by considering the efficiency of agitation and shear stress. The k.a was found o decrease from 64.26 to
29.12 hr' when the biomass concentration was increased from 9.82 to 12.09 g/L. In addition, an increase in viscosity
was also observed during the growth phase. By comparing the k.a values for the various agitation and aeration rates,
it was found that the effect of an increase in k.a by aeration was reduced dramatically at high biomass concentrations.
However, this effect was not aobserved when altering the agitation rate. This suggests that controlling the dissolved
oxygen concentration by altering the agitation rate was more efficient than increase the aeration rate.

Key Words : avermectin, secondary metabolite, oxygen transfer coefficients, fed-batch, Streptomyces avermitilis.
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Table 1. HPLC condition for Avermectin analysis

HPLC Shimmazu(Class-LC 10)
Detector UV-VIS detector(Shimmazu ,SPD-10A)
Wave length 244 nm
Temperature 40°C
Column Waters, yBondapak C18 125A 10 ym
(300 X3.9 mm)
Mobile phase 85% methanol
Flow rate 0.75 mL/min
Injection volume 20 uL
TR
Ag3F

B Aol AL FFE Streptomyces avermitilis(ATCC
31272)0lt}. FC-1 Al APui oA 3789etch Achuoyst
AL, FARe oA Bastgh AlAr Rl M wFolE o]&
ste] @ & FHate] A FC-1 wj|olAM Wil
23l glycerol liquid stock(3 ml glycerol®} 7 mL ®jokel)g
THEo] ST0TAM YEREE A5, v d¥uld yELom
b3k

B2ty
WAL g AR Zoht $718 4R 1he ) 9
sfof 7 WA RS wE deldd, A QA 27

o)

=3
ol BES EHEY ARSI MiAe FFEBE Yy
A(FC-1), Zdujz|el gatujrlz pRal] Alg-stgch. Gk
Hi]o] Z4e glucose 80 g/L, trypton 40 g/L, urea 2 g/L,
(NHL):SO; 10 /L, NaNO; 3 g/L, KH:PO, 2 g/L, KCl 0.5 g/L,
MgSO, 0.5 g/L9k FeSO, - 7TH,0 0.01 g/Lo|t}. Zwjore 93
AHEE Ao 2492 glucose 30 g/L, (NH4»SOs 10 g/L,
NaCl 5 g/l, CaCO; 2 g/L, K:HPO, 0.5 g/, FeSO, - 7TH,0
0.05 g/, ZnSO,; - TH,O 0.05 g/, MnSO, - TH,O 0.05 g/L,
MgSO, - TH20 0.1 g/L$} sesame oil 40 ml/Lo|¢ich =3+ A
AR e] ZAe malt extract 50 g/L, skim milk 10 g/L,
CaCO; 5 g/L, NaCl 2 g/L, K:HPO, 0.5 g/L, FeSO, - 7H-0
0.05 g/L, ZnSO, - TH:O 0.05 g/L, MnSO; - TH:0 0.05 g/L.o}
MgSO. - TH:0 0.1 g/Lo|lt}. LEE 9% wix)e] pHE 2}
2} 2N} HCIZ} NaOHE o] 83t 7002 Zastdr}.
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Table 2. Real example of kia in terms of rpm at fixed aeration 1 vvm

ka (hr Y
pm
D.CW. (3.0 g/L) D.C.W. (4.02 g/L)

100 2196 46.94

200 37.08 na.

300 ? 75.96 - 71.35

400 178.56 na.

500 216.36 152.06

n.a. means not available.

Table 3. Real example of ka in term of rpm at fixed aeration 2 vvm

ka (r'h
pm
D.C.W.(3.24 g/L)| D.C.W.(4.02 g/L)| D.C.W.(9.24 g/L)

100 42.84 56.34 19.8
200 65.88 na. 29.52
300 106.56 90.14 57.6
400 176.04 na. 82.8
500 176.76 162.9 169.56

n.a. means not available.
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Figure 1. Time course changes of cell growth in batch culture of
Streptomyces avermitilis at variable agitation speeds, 27, and 1-2 vvm.
-l; DCW, -A-; Reducing sugar.
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Figure 2. Time course changes of cell growth in fed-batch culture of
Streptomyces avermitilis at variable agitation speeds, 277, and 1 vvm.
-, DCW, -A-; Reducing sugar.
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Figure 3. Effect of cell concentration on ki in fed-batch culture of
Streptomyces avermitilis at various agitation speeds and 1 vvm. -l
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Figure 4. Effect of cell concentration on kia in fed-batch culture of
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Figure 5. Time course changes of cell growth in fed-batch culture of
Streptomyces avermitilis at variable agitation speeds, 27°C, and | vvm.
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Figure 8. Linear regression analysis to correlate oxygen uptake rate

with cell concentration in fed-batch culture of Sirepromyces avermitilis.
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