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ABSTRACT

A study was carried out for production of a pigment: bluish purple, using a mutant Streptomyces
californicus KS-89-7. The mutant was induced from Streptomyces californicus KS-89 with N-methyl-N
-nitro-N-nitrosoquanidin{ MNNG ). It was immobilized on an inert substance made of colloidal sillica
and 3.5% sodium alginate with 1 to 10 ratio. The diameter of inert bead was 2mm, and number of im-
mobilized mutant spore was approximately 1.0 x 107/ml. It was packed in a column reactor and fermen-
tation was conducted with a substrate made of soluble starch 1%, glycerol 1.0%, sodium glutamate 0.1
%, sodium nitrate 0.05%, L-prolin 0.025% and with some trace elements. The aeration for production
of the pigment was 2.5ml/min with semi-continuous fermentation The pigment production reached at
peak on 8 days of fermentation, and the mutant produced the pigment 1.8 times more than its parent
strain with the maximum pigment production of 1.72g/ ¢. The pigment production continued for 24
hours of fermentation, and at the end of the fermentation the mutant produced the pigment 1.52g/ ¢ .
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cus KS-898 AH&-sheir}(47, 48).
B 4535 glycerol-glutamate( GSG kA ALl
Aol BEshr}.

BH X

B AR AE uiAo) 2Ae 1.0% soluble
starch, 1.0% glycerol, 0.1 % sodium glutamate,
005% NaNos, 0.025% L-proline, 0.025% K.HPO,,
0.05% MgSO, - 7TH.0, 0.01% FeSO, - 7TH,0%}
0.01% Thiamine ¥ 1ml trace elements H7}3}
v}, Trace elementZ+ 0.5g B(OH), 0.04g
CuSO;, - 5H.0, 0.2g FeCl, - 6H,O, 0.4g MnSO, -
7H,0, 0.2g( NH,)Mo:0, - 4H,0, 0.4g ZnSO, + 7H.0
E 149 3o] ARgslodct. HiwlA 2= 2g NH,
Cl, 4.3g K,HPO,, 3.75¢ NaH,PO.. 0.48g MgSO,
7H.0, 0.03g CaCl, - 2H,0, 0.01g MnCl, - 4H,0,
0.01g FeSO, - TH.O, 0.01g CoCl, - 6H.0, 0.001g
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buffer(pH 7.0)24 23] A& c}- Fa buff-
er24] 2x10" cells/mle] et e b= F . 200-
2, H00ug %9 N-methyl-N-nitro-N-nitroso-
guanidine( MNNG )& Fek 7}slo] 30°ColA 30
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1. Culture mediums stock vessel
2. Peristaltic pump

3. Continuous colum reactor
4. Water pcket

5. Water pcket pump

6. Warm water pool

8. Air filter

10. Harvest tank

7. Air pump

9. Gas vent

Fig 1. Schematic diagram of the reactor.
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28mm) & ARgElglc). B obg Ak uAlE A
o} bead® iAo R %38 thS peristalic pump
- Alg-3lo] ylo M 9= 7| AL- sl uha 4|
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A o] o3k the B-Alshaieh(Fig 1)
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Streptomyces californicus KS-89 4 wHo|F-E o
Al AR 30T A 7T~109 Eab vioksl g uljok
B 3,000g% AAltelek 3 AN g 575nmel] 4

2 3shelet.
A5t 9 0%

B0|F2 MY

AL A AL el Sireptomyces californi
Ieus KS-895 A4l AYFS Fol7] ¢85k
500ug/ ¢ °]  N-methyl-N-nitro- N-nitrosoguani-
dine{ MNNG )% #2|sle] Eodmo] A7) penicil-
ling3Hol we} Ayl Ho|78 &g &As
o WolF F AN Axcl ATl A $4
#55 AEdcH( Table 1).

o 300702 WolFE 300mie) Azt Zepaze)
120mlel) w2 & P 747te) WoelF-5- A Fse] 30
CollA] 487+ viokst A3l 259l Streptomyces
cali fornicus KS-898.t} Wo|F Fol|A| Streptomy
ces californicus KS-89-70] &3457} 7}3F =9icl.
ae)e 2 Streptomyces californicus KS-89-7& o]
f3lo] A1 AAbeS AESHA et

Table 1. Mutants for bluish purple pigment pro-
duction derived by Steptomyces cali-

Jornicus KS-89.
Murants OD(575nm)
S. califonicus Ks-89(parent) 0.53
S. califonicus Ks—89-1 094
S. calif onicus Ks-89-2 0.89
S. califonicus Ks—89-3 0.70
S. califonicus Ks-89-4 0.80
S. califonicus Ks—89-5 094
S. califonicus Ks-89-6 090
S. califonicus Ks-89-7 098
S. califonicus Ks—89-8 0.88
S. califonicus Ks-89-9 092

Each mutant was incubated at 30°C for 7-10 days.
The broth was centrifuged at 3,0008 and OD were measured
at 575nm.
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Table 2. Bluish purple pigment productivities of
whole cells and spores immobilized in vari-
ous polymer matrices.

Concentration of matrices OD 575nm

for immobilization Whole cells  Spores
Ca-alginate 3.5 0.64 094
Polyerylamide 6.0 0.64 0.80
Agar 20 0.53 Q.79
k—Carrageenan 2.5 040 0.63

Th{| 2 M

A2 A3t glofMe B S £EA
o2 AAksly] ¢Jste] 2o Adee] FQ3lh(55-
61). Table 2= o8] $/F BAE M8t 44
2 TAFAHES v ATE epd Aelt) o
A dAF AR Aol Yol 3.5% sodium
alginate® o]48 mA3} A7} A2 A4 7}
A wro] Ayaksisict. 19 HAQl agar, polyacryl-
amide ¥ K-carrageenan geld sodium alginate
2 A3IA7) FaAllel o7 A AAFHo eF 15
v} ddotch o]z)dk A3} sodium alginated] HA7}
AR A4 9] Aabell f-4shrial ghedE|e] B ol
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KR M4 Mol A0IAM Hio|F2| EA DHS|
9 s

2A3} FAE 04 x107 spores/mio) A 6.4 x 107
spores/mlE A F Az AL PYT& =
Ak At Fig. 20 Ve vle} 2ol Az 4of A
e 32x107/mlel A 74 B3 2 ohgol 16
x10'mle)glem 4.0x107 spores/mlol = 714
vokrl, A 2Aste] SejA 54 Al Ay
o v dAQ 7} Aokt Atx FHo GI¥E F
22 A9 of AEe A ot

gH A9 AP AM-EE AN R
2713 278l e ok T Ada e
FA ] FAlell FAFERE A3 5] AMEe] &
T=ch(61, 62). Fig. 3+ sodium alginated] %=
g 25~65%% FEst] FAE nAsEt Az}
A o) WIS A A 35% sodium algi-
nateoll A 7} & S vebliglen 35%
sodium alginate®.t} %7} E7v} e A9 A
48] AYaro] Mg}, o|a)gt A= Bacillus subtilis
(63) 2 Streptomyces aureofaciens {(64)2} -FAFs}H
Ark.
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Fig 4. Effect of size of immobilized cells on blu-
ish purple pigment production by semi-
continuous fermentation.

Sizes of immobilized cells [ ]:2mm, B:
4mm, % :6mm, One fermentation cycle
was taken on every 8 days.

1. First fermentation Cycle

2. Second fermentation Cycle

3. Third fermentation Cycle

4. Fourth fermentation Cycle
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Fig 5. Semicontinuous fermentation of bluish
purple pigment production by immobi-
lized and free cells of californicus KS-89-7
in tube fermenter.

One fermentation cycle was taken on
every 8 days.
O——0O:Immobilized spore
@—@ :Free cells
---:Exchage of fresh production me-
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Fig 6. Effect of aeration volume on bluish purple
pigment productivity on semicontinuous
fermentation aeration volume.
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Fig 7. The semicontinuous fermentation with re-
activated immobilized cells of Streptomy-
ces californicus KS-89-7.
O——=C0:Reactivation of beads in medi-

um after each fermentation
cycle for 12h.

@—@ :Reactivation of beads in medi-
um after each fermentation
cycle for 24h.

A——A : Control(without activation)
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