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Abstract — A tylosin-hyperproductive mutant of S. fradiae MNU20 was isolated among 3500 strains
obtained from either MNNG- or UV-treated Streptomyces fradiae NRRL2702. The composition of
optimal medium for tylosin production was formulated as followed as: 4 g soluble starch, 1 g
glucose, 1 g corn steep liquor, 7.5 m/ soy bean oil, 0.2 ¢ KH,PO,, 1 g Na;S,0;-5H,0, 2 g CaCO,,
2 g NaCl, 0.001 g CoCl,-6H,0 in 1 liter of distilled water. With the optimal medium, S. fradiae
MNU20 was able to produce 159 mg tylosin (g biomass) !, indicating that tylosin productivity
of Streptomyces fradiae NRRL2702 was increased 14 times higher by mutation. When the effect
of valine, succinate, and natural zeolite on tylosin production was investigated by using the optimal
medium, these substances essentially enhanced tylosin production and their addition time during
culture period appeared to be critical for the increase of tylosin production.
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Tylosin AA3-5°] U= Streptomyces fradiae NRRL
2702% AHE-skdch Aldialok viz] =4S yeast ex-
tract 1g, beef extract 1g, casein hydrolyzate 2 g,
glucose 10g , agar 15g, <F+ 186l &7 A
24 wx] 2442 glucose 30g, peptone 10g, yeast
extract 10 g, malt extract 3g casamino acid 3g,
- 121814 vK13). Tylosin A4 =] 242 glu-
cose 20 g, sodium glutamate 20 g, betain 5g, NaCl
2g MgSO, 5g CoCl,»6H.0 0.001g, ZnSO,-7H,0O
0.01g, CaCl; 3g KH,PO, 2.3 g methylolerate 25 g,
T 12 E (1),
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B Afuiekel gt 22 FEE oA 27 Az
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Az w2 48]e17} Eo] 2l+= 72]¥] Jar Fermentor
(Chemap)eoll 4] 66217 vl oF&}dtH30T, 400 rpm, 0.5
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Table 1. Comparison of the tylosin productivity in diffe-
rent strains of S. fradiae

Tylosin productivity Relative
Strain [mg (g biomass) ']  productivity
(%)
NRRL2702 11 100
MN13! 13 120
MNU20° 22 200

'A strain mutated by MNNG treatment from S. fradiae
NRRL2702
*A strain mutated by UV treated from S. fradiae MN13
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Ao vyt 743 soluble starch(40 g/l)¢] 51 i2(Ta-
ble 2) glucose(l g/)E T3ty M7t & A5 3
of tylosin 452 EHoFUrHdata ~F ).

Ao 2 A}8-3) sodium glutamate?] X7} 20
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282 20g/lE A3} ] v g 22}, soy bean oile]
A gHgl 2 A~glo)gd ar(Table 3) corn steep liquor(l g
/D 2} soy bean oil(7.5 mi/)2] x3te] FHHolgltHdata
A=),

Table 2. Determination of carbon source for the opti-
mal medium composition of S. fradiae MNU20

Carbon source Final Tylosin productivity
(40 g/IY pH [mg (g biomass) ']

Glucose 5.36 26

Dextrin 6.53 3

Glycerol 5.21 7

Soluble starch 5.61 51

Molasses 8.11 2

Maltose 6.63 15

Lactose 5.92 2

'Using glucose as only carbon source, the optimum
concentration of glucose was 40 g/l
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KH,PO,8} CaC0;8 =Xol wE oJ3e Al
Ax #HAH Frs 02 g/dw/w)olgla CdC03—4 F A
¥ 2 g/lo]9ltiTable 4). NaCl, CoCl, 3 NayS,0s
o] HA T+ 42 1g/, 1 mg/l 9 1 g/l vidata
A=),

olAle] AAERXE] S fradiae MNU20-E o] 53
tylosin JAF Aloll 2|2 vl z] FA1L- Table 59} 7o
tylosin A Al5-2 159 mg(g biomass) ‘o] it Wiz 2
HA 32 14vN(S. fradiae NRRL27021 9B|31)2] tylo-
sin 4Ad5-0] Skt

Aok Fof glucose?] 7} A17]8} 52 & st
tylosin A 4%5-& vl 43} Table 63 #r} Glu-

Table 3. Determination of nitrogen source for the opti-
mal medium composition of 8. fradiae MNU20 using
soluble starch (40 g/I) and glucose (1 g/l} as carbon
source

Tylosin
Nitrogen source Final productivity
(20 g/1)’ pH [mg (g
biomass) ']
Sodium glutamate 7.21 60
Ammonium sulfate 8.12 2
Corn steep liquor 6.02 95
Soy bean meal 6.01 55
Soy bean oil 6.03 140
Pharmamedia 5.03 57
Fish meal 6.02 41

Table 4. Determination of other components for the
optimal medium composition of §. fradiae MNU20
using soluble starch (40 g/l) and glucose (1 g/l) as
carbon source and soy bean oil (7.5 ml///) and corn
steep liquor (1 g/l as nitrogen source
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Table 5. Composition of optimal medium for the tylosin
production by S. fradiae MNU20

Component Concentration
(g/1)
Soluble starch 40
Glucose 1
Corn steep liquor 1
Soy bean oil 7.5!
KH,PQ, 0.2
Na»3,03+5H,0 1
CHCO;} 2
Na(l 9
CoCl,' 6H,0 0.001

Concen- Tylosin
tration productivity
Component (/D (mg (g
biomass) !}
KH;PQ, 0 115
1 139
2 147
3 122
4 89
CHC03 0 140
2 152
4 145
§ 140
8 132

IDimension of concentration, mi/!

Table 6. Effect of glucose addition on the tylosin pro-
ductivity in S. fradiae MNU20

Concen- Addition Final Tylosin
tration time pH productivity
/D (day) [mg (g
biomass) ']
0 0 7.25 159
10 3 7.17 128
10 6 7.17 131
10 9 7.02 163
20 3 7.14 115
20 6 7.08 121
20 9 6.94 144
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Table 7. Effect of valine (Val) and succinate (Suc) ad-
dition' on the tylosin productivity in 8. fradiae MNU20

AN orrren
P

Supple- Concen- Final Tylosin
ment tration pH productivity
(g/D) [mg (g
biomass) ']
NA® 0.0 7.51 159
Val 0.5 7.23 223
Val 1.0 7.15 250
Val 1.5 721 221
Suc 0.5 7.49 189
Suc 1.0 7.79 161
Suc 1.5 7.77 159

'Added in 5 day, “NA, not added
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2-oxoisovalerateZ} ¥|= o] A= propionate ¥ n-
butyratez} ol R aEH6). =g succinatet
propionate £ F g e] 33 HrK5). Valine# succl-
nates= S. fradiae MNU20° 2] tylosin®] ZF+EA4AE
A= o] tylosin 52 Fo = 7o ARy
] &3] MNU202, S. fradiae NRRL27022} w]alA],

valine¢] AFEz=T AHIlE= ‘g%fﬂ succinate 7}
A+EA2 HIsle FER £& 7Hos §5%
% oItk
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HI2l Al712] &3}

ValineZhHg go] & ZA3HTable 7)Ev} zeolitex
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Z713ksict B3] valineg wiek Ev|d| ¥ F1
zeoliteS wiok 5UA | Al & Al S fradioe
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Table 8. Effect of valine (Val) and natural zeolite (ZL)

addition time on the tyvlosin productivity in S. fradiae
MNU20 and NRRL2702

Tylosin
Addition Final pH productivity
time of of MNU20/ of MNU20/
Val'/Z17 NRRL2702 NRRL2702
(day) [mg (g
biomass) ']
NA’ 7.52/751 160/15
0/0 7.71/7.70 280/27
0/5 7.61/7.62 349/31
5/0 7.84/7.81 261/25
5/5 7.64/7.62 310/29

'1.0 g/l of valine was added
°5.0 g/l of natural zeolite was added
*NA, Val and ZL were not added

293 84 AAs Foh
2 f
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olall 4 tylosin A 50| 3% S fradiee MNU20
w5 Aldstelch MNU20o] 24 tylosin 4%
& 7zt A a)x] F2AE soluble starch 4 g, gluc-
ose 1g, corn steep liquor 1g, soy bean oil 7.5 m/,
KH,PO, 0.2 g Na,5.0,-5H,0 1g, CaCO, 2g, NaCl
2 g, CoCly-6H,0 0.001 g, =5 1=8/5dct. MNU20
o] HA HapAT vicke] A glucoser tylosin Y44
?ﬂ sl 8ol 2 Valme# succinater Z71A 7.0 Dﬂ va-

213} C;_;F,E,g- 0]—’*’«« trappmg ﬁﬂr"ﬂ 2lsf A tylosin
Ao FR=Egc)h 53] o]F2] H7) A7)+ tylo-
sin ASE9 &3 F83F Qlelgr)
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