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Tab 1. Orthogonal layout of effect of medium constitution on nebramycin products

No. 12 2I; 3¢ 4d 5¢ 6f 78 8}1 9i 10] 111\ 121 13m ;Lg/ ml
1 1 1 1 1 1 1 1 1 1 1 1 1 1 3653
(1.0 2.0 2.0 (3.5 0.7 (0.6 0.7 (0.7 0.001 (0.3 (1.3) (0.  0.050

2 1 1 1 1 2 2 2 2 2 2 2 2 2 3753
(0.4 (0.8 (0.8 (0.6 0.01 0.8 (1.D 0.08 0. 005

3 1 1 1 1 3 3 3 3 3 3 3 3 3 2058
(0.2) (0.3 (0.5 (0.8 0.08 0.5 (0.8 0. 06 0. 025

4 1 2 2 2 1 1 1 2 3 2 3 2 3 2817
3.0 3.0 4o

1 2 2 2 2 2 2 3 1 3 1 3 1 2842
1 2 2 2 3 3 3 1 2 1 2 1 2 1933
7 1 3 3 3 1 1 1 3 2 3 2 3 2 2251

(.o (1.0 (2.5

1 3 3 3 2 2 2 1 3 1 3 1 3 832

1 3 3 3 3 3 3 2 1 2 1 2 1 910
10 2 1 2 3 1 2 3 1 1 2 3 3 2 2055

3.0
11 2 1 2 3 2 3 1 2 2 3 1 1 3 3462
12 2 1 2 3 3 1 2 3 3 1 2 2 1 1799
13 2 2 3 1 1 2 3 2 3 3 2 1 1 1767
14 2 2 3 1 2 3 1 3 1 1 3 2 2 1690
15 2 2 3 1 3 1 2 1 2 2 1 3 3 2817
16 2 3 1 2 1 2 3 3 2 1 1 2 3 1898
17 2 3 1 2 2 3 1 1 3 2 2 3 1 3400
18 2 3 1 2 3 1 2 2 1 3 3 1 2 2152
19 3 1 3 2 1 3 2 1 1 3 2 2 3 3310
(1.5

20 3 1 3 2 2 1 3 2 2 1 3 3 1 1848
21 3 1 3 2 3 2 1 3 3 2 1 1 2 2767
22 3 2 1 3 1 3 2 2 3 1 1 3 2 2021
23 3 2 1 3 2 1 3 3 1 2 2 1 3 2500
24 3 2 1 3 3 2 1 1 2 3 3 2 1 3439
25 3 3 2 1 1 3 2 3 2 2 3 1 1 1968
26 3 3 2 1 2 1 3 1 3 3 1 2 2 2971
27 3 3 2 1 3 2 1 2 1 1 2 3 3 3165

K, 21049 24708 24874 23842 21743 22808 26644 24413 22280 18839 23341 21034 21626
K, 21043 21826 23015 22967 23298 22521 21494 21895 23369 22990 23878 22587 21596
Ky 23989 19547 18192 20182 21040 20752 17943 19773 20432 24252 18862 22460 22859
Range 2946 5156 6682 3660 2258 2056 8701 4640 2937 5413 5016 1553 1235

a. ghicose b. cornstarch c. cornmeal d. soybean cake meal e. silkwarm chrysalis mealf. fish meal g. (NH4),S04 h. CaCO; i Zn
SO4 j. MgSOs k. Soybeanoil I sodium glutamate m. starch emzyme. Fermentation was carried out in 500 ml flisk on 220 1/ min shaker

for 112 hours (tem perature 37 °C), medium(%), pH natural 60 ml/ 500ml flask.
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Tab 2.0rthogonal hyout of effect of metal ion on nebramycin products

No. MgS04(%) Z1S 04(%) FeS04(%) MnS04(%) g/ ml(Nebramycin)
1 1€0. 4) 1€0. 0D 1€0. 006) 1€0. 03) 3812
2 1 2(0.001D) 2(0. 06> 2(0.0D 3496
3 1 3¢0. D 3(0. D 3(0. D 3328
4 2(0.5) 1 2 3 3924
5 2 2 3 1 3408
6 2 3 1 2 3756
7 3(0. 8 1 3 2 3100
8 3 2 1 3 2000
9 3 3 2 1 3072
K1 10636 10836 9568 10292
K2 11088 8904 10492 10352
K3 8172 10156 9836 9252
Range 2924 1932 924 1100
Other medium constitution is the same as [ 2. 1. 1] ; Fermentation was carried out as the note of table 1
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Tab 3. Effect of mechanical stir on spore germination D L7 (313)
’
Experiment No. 1 2 3
Culture time(h) 0~19 19~25 0 5 15 0~10~20 ’
Rotative velocity(¥min) 150 0 00 0 15 150 150 o 3753 Fg/ml 910 tg/
Germination - + + + - = = ml. ’
(—): no germination; (+) germination (+ +): germination and growth [ 2.1. 1] . ,
good. M adium( %0): glicose 0. 5; corn starch 1. O sogbean cake meal 1. 0;
M S04 0. 5 KHaPO4 0. 05; CaCO3 0.1, 37°C. airflow-rate 0.8 m¥/m?>° 2
min 1. (4
. ’
2.2.4 FEAEANEE KB 20 Rk Lo (3%)
2000 L , 800 L, 13
3 ’ Lz (37)
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Studies on the Perfecting Fermentation of Nebramycin by Strepto-
myces tenebrarius
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Abstract The medium constitution of fermentation by orthogonal layout [ L2 (3'*) and Lo 3*)] about ne-
bramycin produced by Streptomyces tenebrarius F-211 was studied. The results of orthogonal layout show
that reasonable fermentation medium constitution (%) is Mglucose 1.5, @com starch 2.0, Gcom meal 2.
0. @soybean cake mea 3.5, ®(NH4):804 0.7, ©CaCO3 0.7, Dsoybean oil 1.1, ®MgS04 0.5, @
starch enzyme 0.025%, @0 ZnS04 0.01 and does not need supplement of Fe?', Mn?", metal ion. It was
found that mechanical stirring inhibited spore germination and good mycelium was cultured from spore of
streptomyces tenebrarius by com pressed flow ing air stirring on industrial scale. When fermentation medium
constitution was decided the concentration of nebramycin in fermentation liquid was closely related with the
mycelial density and can not get maxmum nebramy cin production in super over or super low er my celial con-
centration. Suitable mycelial density was easily cultured by modification air flowing rate. Different air flow -
ing ratesin different fermentation ages were decided by the mycelium thickness and control curves were giv-
en in fig. 3. Using this recommended control curves and culture medium constitution in industrial fermenta-
tion, nebramycin concentration in cultural liquid was gotten in double than the original and the ratio of to-
bramycin in nebramycin was not decreased. Therefore the result of this research is believed to be correct.
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