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Effects of Lyophilization on Starter Cell of Rifamycin Fermentation
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Abstract — Upon lyophilization of Nocardia mediterranei, the effects of cryoprotectants, cell concent-
ration and drying time on viability were examined. The data were treated by computer according
to response surface analysis. As a result, the maximum value of presumed viability was 39.3%
under the optimal conditions of 11.6%{(v/v) sucrose, 1.16X 10" (CFU/m!) cell concentration, and
drying time for 6.18 hrs. We also used the starter cell of rehydrated solution after lyophilization
in industrial production, obtained the fermentation pattern and the purity of rifamycin B which
were the same with control (FVM) and it is possible for us to use N. mediterranei as a starter
cell after the storage of lyophilization for 18 months.
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Table 1. Effect of lyophilization on the survival of No-
cardia mediterranei NCK-4 in the presence of different
cryoprotectants

Viability (%)
Cryoprotectants Alter freezing After
at —70C lyophihzation
Physiological 100 12.5
solution (48 X 107)*
0.8% NaCl 14.6
10% Sucrose 32.3
10% Skim milk 27.1
10% Glycerol 1.0
5% Tween 80 0.3

*Number of cell
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Fig. 1. Effect of sucrose concentration on the survival
during lyophilization of Nocadia mediterranei NCK-4,
Cell number: 40X 10", drying time: 5 hours
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Fig. 2. Effect of cell concentraiton on the survival du-

ring lyophilization of Nocardia mediterranei NCK-4,
Cryoprotectant: 0.8% NaCl, drying time: 5 hours
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Fig. 3. Effect of drying time on the survival during the
lvophilization of Nocardia mediterranei NCK-4.
Cryoprotectant: 0.8% NaCl, cell number: 1.5X 1¢*

Table 2. Input data of viability of Nocardia mediterranei
NCK-4

No. Y X, )& X
1 12.5 —1 —1 —1
2 15.0 —1 —1 1
3 25.0 —1 1 —1
4 27.5 —1 1 —1
D 16.5 1 -1 —1
6 19.0 1 —1 1
7 32.5 1 1 —1
8 33.0 1 1 1
9 7.5 0 0 0

10 28.0 0 0 0
11 30.0 0 0 ()
12 13.0 — 2 0 0
13 25.0 2 () 0
14 14.0 0 — 2 0
15 34.0 0 2 0
16 8.0 0 0 — 2
17 18.0 0 0 2

Y: viability (%)

X,: code value of concentration of sucrose

X,: code value of concentration of N. mediterrarrer
Xy code value of drving time
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Fig. 4. Contour plots for viability (Y) of Nocardia mediterranei NCK-4.
Stationary point: A=1.192, B=3.064, C=0.089, range of contour plot-B:

' 25.9<Y<27.23
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35.2<Y <36.6,
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<: 379<Y<39.2
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